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CHANGES TN THE RETINAL VESSELS, ETC. L1

and retaining the eylindrical form. It may then have a more
or less elliptical lumen (the same circumference enclosing a
smaller area as an ellipse than as a circle), and in the retina,
in consequence of the intra-ocular pressure, the flattening
always takes place in the plane of the retina, at right angles
to the line of vision, and the vein appears of undue width.
At the same time the central reflection is altered, becoming
commonly indistinet, but sometimes unduly broad.

This condition of the veins is seen especially in extreme
angemia, and in leucocythemia, as in the accompanying
figure (see also PL. XT. 1 and 2). In these cases the arteries
are usually smaller than normal, and so the contrast between
the veins and arteries is enhanced.

Diminution in the size of the veins is probably always the
result of diminished supply of blood.

The arferies may be diminished in size by causes similar to
those which lead to increased width of the veins, such as
local obstruction to the entrance of blood. The latter does

Fig. 2. —Broad RETINAL VEINS AXD NARROW ARTERIES,

From a case of lencocythemia,
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68 MEDICAL OPHTHALMOSCOPY.

oven when the inflammation of the papilla is of considerable
intensity, as was first pointed out by Hughlings-Jackson.
Vision may be unimpaired—acuity and colour-vision being
perfect, and the feld unrestricted. An increase in the
gsize of the blind spot may usually be ascertained by
mapping it out with the perimeter, but of this the patient
is unconscious. The degree of neuritis which may exist,
with no impairment of acuity of vision, is remarkable.
In the cases shown in PL I. 4, 6, II1. 5, IV. 1, 3, V. 1,
2, VL. 4 and 5, when the drawing was made, the acuity
of vision was scarcely or mot at all impaired. It is
often said that © descending neuritis ” causes much earlier
affection of sight than limited intra-ocular papillitis. But
acuity of vision may be unimpaired even with a considerable
degree of descending neuritis. In more intense cases, how-
ever, sight is impaired or lost, and this constitutes the chief
subjective symptom. Photophobia and pain in the eye are
very rare in optic neuritis. Pain in the head may occur in
cases of apparvently primary papillitis : it is, of course, a very
common accompaniment of symptomatic inflammation, but

SN A

Fig. 34.—DIAGRAM OF THE FigLn or VisioN IN A (CASE OF SUBSIDIEG
Qpric NEURITIS IN CErEpELLAR TUMOUR, Lerr EYE.

The outer boundary of the figure is the limit of the average m:rrr‘nul ﬁe:id.
Vision was lost in the shaded area, preserved only within the inner line
around the fixing point, the position of which is indicated by the
asterisk.
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76 MEDICAL OPHTHALMOSCOPY.

meningitis, and then come abscess of the brain, hydatid
disease of the brain, and softening of the brain from vascular
obstruction. In some cases it appears to result from an
irritative process in the brain, revealed only by the micro-
scope (see Part I1., “ Inflammation of the Brain™). It also
accompanies, in rare cases, acute diseases of the spinal cord.
Other causes, outside the nervous system, are—albuminuria,
lead and tobacco poisoning, certain febrile diseases, ansmia
(especially from loss of blood), and certain other morbid blood
states. It may probably occur as au idiopathic affection,
without obvious exciting cause, or from disturbances of men-
struation, or exposure to cold. In all these cases it s, as a
rule, double; now and then, in cerebral dizsease, and after
acute febrile diseases and loss of blood, it may be single.
Unilateral optie neuritis may result from mischief m the
posterior portion of the orbit—inflammation or growth
invading the optic nerve.

In the general diseases, such as albuminuria, lead poisoning,
angmia, &c., optic neuritis is often associated with encephalie
symptoms. In a case of lead poisoning (Pl. VIL 6), the
neuritis was associated with great mental excitement, and
a0 also in a case of albuminuria (Pl IX. 2), while in the
similar case figured in PL IX. 3, intense headache was
present. It seems probable that, in these cases, either the
cerebral disturbance is concerned in the production of
neuritis, or the neuritis and cerebral disturbance may be
the indication of a general effect of the toxemia on the nerve
tizsues.

Duration.—The duration of optic neuritis varies very
much in different cases. The cases of most rapid course may
reach their height in two or three weeks, maintain it for
about the same time, and then subside. These are of two
classes—the most trifling, and the most severe. The former
are, for the most part, those which depend on a cerebral
condition which soon subsides, such as a transient attack
of meningitis, or syphilitic or serofulous disease, which is
influenced by treatment before the neuritis reaches its height.
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Tt was discovered by Schwalbe! that the subvaginal space
around the optic nerve is, at the optie foramen, continuous
with, and can be injected from, the subdural space around the
brain? This gave significance to some earlier observations of
Stellwag von Carion® and Manz* that the sheath of the nerve
may be distended in optic neuritis from tumour and menin-
gitis. The two facts suggested to Schmidt® that intra-cranial
pressure may influence the intra-ocular termination of the
optic nerve by this mechanism, since, as already described,
the distension of the sheath is greatest just behind the globe.
The theory received support from Manz, who showed how
frequent distension of the sheath is in optic neuritis, and
believed it to be invariable in cases of increase of intra-cranial
pressure or increase of subarachnoid fluid. He urged that
the simple pressure on the nerve and vessels might cause the
intra-ocular changes, and endeavoured, by experiment on
animals, to demonstrate this effect of the vaginal distension.
Injections into the subdural space passed into, and distended,
the sheath, and caused fulness of the retinal veins, and in some
cases transient redness and swelling of the papilla.

Schmidt, however, found that a eoloured liquid injected
into the sheath passed into lymph spaces in the nerve at
the lamina eribrosa, and he suggested that neuritis is pro-
duced, not by the simple pressure outside the nerve, but by
the influence, perhaps irritation, of the liquid passing into
these lymph spaces. The theories of Schmidt and Manz have
been largely accepted in Germany as affording the most
satisfactory explanation of the origin of optic neuritis.
Leber,” while adopting the view that the distension of the

1, Centralblatt 1. Med, Wiss.,” 1869, p. 465. et Avch. £ Mikroskop.
Anat.,” Bd. vi. 1870, p. 1.

2 It has been stated by Parinaud that the communication is with
the subarachnoid, not with the subdural space (** Anm. {’Oculistique,”
vol. Ixxxii. 1879, p. 25).

3 ¢ Qphthalmologie,” vol. ii. 1856, p. 612

4+ Fghender's Monatsbl.,” vol. iii. 1865, p. 281,

8 Of Marburg, now Schmidt-Rimpler. *“ Arch. f. Ophth.,” vol. xv.
1869, p. 193.

s < Deutsch. Arch. f. Klin. Med.,” vol. ix. 1871, p. 339.

7 Discussion at the I[nternational Medical Congress, London, 1881.
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arteries ocour when the inflammation has reached a certain
degree of intensity. This points to the neuritic process in
the papilla as causing the strangulation by pressure on
the vessels. This view is entirely borne out by patho-
| Jogical investigation. 1 have mever been able to dis-

cover any evidence of constriction of the vessels in the
| sclerotic ring or behind it. Their calibre here is always
uniform (see Figs. 16, 19, 21, and 44). This state-
ment is based on a very careful search for any evidence of
such compression in a number of cases of papillitis from
various intra-cranial diseases. In one case only was there an
appearance of narrowing, and in this, from the unaltered
course of an adjacent vessel, it was evidently due to a slight
alteration in the position of the vessel at the spot, in
consequence of which the sections ceased to pass through its
widest part. [t is always in front of the sclerotie, in the
substance of the swollen papilla, that the vessels present
conspicuous constriction — are pressed upon, and have
their walls thickened by new tissue (Figs. 10, 20, 22,
93, &ec). Further, the most intense signs of * strangula-
tion ”’ may be seen In cases in which, as in that of meuro-
retinitis due to chlorosis (Plate VIIL 1), there is reason to
believe there is no intra-cranial disease; and in the case of
chronic cerebritis, quoted at P 89, in which there was no
intra-eranial condition which could cause any mechanical
effect, the intra-ocular signs of constriction and mechanical
congestion were Very marked.

Distension of the optic cheath is certainly very frequent
in cases of optic peuritis. Lt is not, however, as has been
alleged, invariable, either in cases of cerebral tumour with
optic neuritis, or in conditions of increased intra-cranial

ressure. 1t may be absent in tumour of the brain with
characteristic neuritis; for instance, in one case a large rlioma
of the right frontal lobe, with hemorrhage into it, was
attended by optic peuritis, but with no distension of the
cheath. This may also be absent in tumour with internal
effusion ; great distension of the lateral and third ventricles
or case by & tumour near the eorpora

was cansed 1n anoth
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86 MEDICAL OPHTHALMOSCOPY.

fluid escaping from the papilla, is intelligible. But this
fact is, at least, uncertain (see above, p. 81). Moreover, the
case of tumour in the third ventricle, referred to in the previous
page, seems opposed to this theory. The optic gheaths had
been greatly distended, but they had become empty, apparently
in consequence of the pressure on the front of the base, by
the large tumour in the anterior part of the third ventricle,
cutting off the communication with the subarachnoid space.
I the fluid were derived from the eye, this influence should
have increased the distension of the sheaths, instead of
causing them to become empty. There is thus strong
reason to believe that the fluid in the sheath of the optie
nerve passes into it from the subarachnoid space. The
absence of obvious excess of the subarachnoid fluid in some
cases, as in an instance mentioned by Edmunds,! is not of
much weight as evidence against this conclusion, because a

neral increase of intra-cranial pressure (.., by ventricular
effusion) which would assist in forcing the fluid into the
sheaths, would at the same time tend to remove it from the
base of the brain where its amount is estimated.

Of the frequent association of dropsy of the sheath and
optic neuritis there can be no doubt, but of the relation of
one to the other, little evidence has yet been adduced. Manz
admits that there are probably various kinds of effusion into
the sheath, and that all may not lead to neuritis. Parinaud
has asserted that it is common in cases of pulmonary obstrue-
tion, as in croup. It 1s certain, too, that distension of the
optic nerve-sheath may occur even in meningitis without
causing neuritis, as in a case recorded by Broadbent. Dut
such cases prove little, because the duration of the dropsy
may not have been cufficient for the inflammatory changes to
arise. 'The occasional occurrence of papillitis without it—a
fact which is well established—shows that it is not the
invariable, and suggests that it is not the chief, mechanism
by which papillitis is produced. But, it is pmhuhl:e that,
although mot the chief cause, it may still exercise an
important influence on the process.

1 ¢ Prans. Ophth. Soc.,” vol. 1. 1881, p. 112.
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has been stated by other observers. The changes were
especially marked towards the periphery of the trunk and in
the pial-sheath. In not one case examined could the nerves
be said to be in a perfectly normal state. The significance
of the changes is open to question. They may possibly be
regarded, in some cases, as indications of an ascending
neuritis. But in some they were most intense in the neigh-
bourhood of the optic commissure (compare Figs. 45 and 46),
and there was evidence that a neuritis had taken place there
by extension from the meninges. In several cases in which
this was most distinet, the change in the optic nerve, mid-way
between the commissure and the eye, was so slight that it
might almost have been passed as normal (Fig. 49.
See also Figs. 26 and 29). The extension to the
nerve was very distinet in two cases of intra-cranial
tumour under my care. In one there was distinet, although
very slight, evidence of meningitis beneath the orbital
lobules, which had evidently, by the naked-eye and micro-
scopic appearances, extended to the nerves. In the other
case (Fig. 44) the papillitis was considerable, and such as is
most common in cerebral tumour. The changes in the optic
nerves in the middle of their course were slight but distinct

Fic. 47.
SECTIONS THROUGH THE OPTIC NERVE I A Casg oF CHROXIC
CerEBRITIS (> 100).
Fic. 47.—Just behind the globe, containing many lencocytes within the
fasciculi. ¥ ¢
Fic:. 48.—Just in front of the commissure, There is more mﬂl_l:ratmu
with lencocytes, and the connective tissue septa are more thickened
and irregular.
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and a mechanism for the production of inflammation the
efficiency of which is equally unknown.!

Varieries.—The chief varieties which have been usually
insisted on are those distinguished by v. Graefe as “ descend-
ing neuritis ’ and the “ choked dise.”” The facts already
mentioned make it more than doubtful whether the patho-
logical basis of the distinetion is correct, and it is generally
admitted that the supposed distinetions cannot be relied upon.
The aspect of the disc varies very much in the same case
at different times: at one time the characters may be those
supposed to be indicative of a descending neuritis, and at
another time those ascribed to the  choked dise.” But the
appearance in different cases also frequently continues dif-
ferent throughout their whole course. These characters are
50 various, and the intermediate forms are so numerous, that
it is exceedingly difficult to separate any varieties as special
« forms.” Some cases certainly present throughout cha-
racters which are regarded as those of descending neuritis—
especially slightness of swelling, a tendency for the changes
to be most intense in the peripheral part of the papilla,
leaving the centre little affected, absence of hmmorrhages,
the presence of white spots, isolated or about the vessels, and
a striation depending rather on conspicuousness of nerve
fibres than on vascularity. These changes are seen, for
instance, in PL. III. 3 and 5, and also of a wider extent and
greater intensity in I VI. 2. On the other hand, great
swelling, with vascularity and distended veins, such as is
seen in PL I. 6, ITI. 4, and still more in Pl VI L, charac-
terizes other forms. But in the case whose dise is shown
in Fig. 16, descending neuritis presented the characters of

1 A fuller consideration of the theory, and the arguments against it, will
be found in some remarks I made in the discussion on optic neuritis at the
Dphthulmolugicnl Society, March 10, 1881 it Tramtiuun,"_vul. 1 p. 105).
Similar arguments were brought forward by Leber at the discussion at 1;113
International Congress. The reflex theory has been revived by Loring (“New
yvork Med. Journ.,” June, 1882) in special connection with the fifth nerve,
but still as a pure theory, which, while unsupported by facts (and even
opposed by them), clearly merits detailed discussion.
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papillitis, and soon passing on fo atrophy with narrowed
vessels. Little is known of the exact anatomical changes in
this form, except in the variety which has been termed awial
neuritis (Forster), in which chronic inflammation occupies the
axis of the nerve, and causes a central scotoma. It will be
deseribed further in the section on * Atrophy.”

Retro-ocular Perineuritis is a condition of chronie inflam-
mation of the sheath of the nerve leading to thickening of its
tissues, and purulent infiltration among the trabecule. The
nerve may suffer from compression, or from a state of inter-
stitial neuritis which may spread to it from the sheath. It
has been found in periostitis of the orbit (Horner), and in
thickening of the cranial bones constricting the optic nerve
(Michel). It causes papillitis in some, perhaps in all cases,
but this does not necessarily assume the appearance described
on p. 51 as “ perineuritis.”

Disaxosis.—The diagnosis of optie neuritis is often easy,
but sometimes presents great difficulty. Of all its signs that
which first attracts attention as the most conspicuous feature—
the increased redness—is of least value, except in conjunetion
with other characters. As already more than once stated,
the redness of a disc free from neuritis may nearly equal that
of the adjacent choroid. The signs which are of greatest
diagnostic value are (1) obscuration of the edge of the dise
and (2) swelling. These, in conjunction with increased
redness, or change of colour to a tint not normally seen
(such as the peculiar lilac-grey so often presented), constitute
the characteristic symptoms. The obscuration of the edge
is especially significant. It indicates undue opacity of the
tissue (layer of optic nerve fibres) in front of the edge. Most
of the nerve fibres pass along the course of the great vessels,
above and below the dise, and they often normally obscure
the edge of the dise slightly in these situations. Sometimes
they are densely packed, also, on the nasal side, especially
when the central cup is very large, and a slight obscuration
is pmdune-:l there also; but in these cases, as a rule, the large
size of the physiological cup indicates the close arrangement
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this prominence varies in different cases. It s always greater
where the nerve fibres ave chiefly aggregated in the proximity
of the retinal vessels, above and below, so that a transverse
section through the dise may show scarcely any appreciable
prominence, while a vertical section may present distinet
prominence. The more closely the nerve fibres are aggregated
in one part of the circumference of the nerve, the greater is
the prominence. Occasionally, but not often in a normal
eye, it is sufficient to be readily appreciable by the movement
of the head in direct examination. As a rule, a promi-
nence which is readily recognized is pathological. In morbid
states, every degree of elevation may be met with.

The Diagnosis of the Cause of Papillitis.—The first question
which presents itself in a given case js—Is the neuritis due
to intra-cranial disease or to some other cause ? The answer
to this must, of course, depend on the presence or absence of
sndications of disease of the brain, or of such disease of the
general system as is known to be accompanied by optic
neuritis. The ophthalmoscopic characters of the neuritis
will lead us a little way, but not far. A high degree of
* peuritis, with intense strangulation (such as the dises
ghown in PL VI. 1 and VIIL 1), is seldom met with
except in cases of cerebral tumour and some forms of
primary neuritis. The slighter degree of neuritis not
uncommon in cerebral tumour, chronie meningitis, and
other intra-cranial diseases, and the neuritis which occurs
in Bright's disease, lead poisoning, &e., may resemble
one another very closely. The neuritis of Bright'’s disease
sometimes presents white spots in and close to the dise, but
the same appearance may be, and often is, seen in the neuritis
of intra-cranial disease. (Fig. 7.) White spots in the retina
away from the disc, with papillitis of a slight degree, and pre-
senting no evidence of a preceding more intense affection, is
very suggestive of renal neuritis. The small cloudy spots
seen, for instance, in PL IX. 2 (near the left edge of the
figure), ave of more significance than the minute white spots
ear the macula, such as are shown in Pl IX. 3, although
the latter are suggestive of renal disense when they occur with
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idiopathie, and other slight symptoms of cerebral disturbance.
Tt is doubtful, in the present state of our knowledge, what
chare is to be attributed to the hypermetropia in the pro-
duction of the neuritis, and from the commonness of hyper-
metropia the coincidence may have been accidental, but the
fact deserves notice.

Proaxosis.—The prognosis in optiec neuritis is necessarily
a source of considerable anxiety. In few cases can it be
caid that vision is not in danger of impairment and even
of loss. 'The progmosis must be formed by a careful study
of the conditions on which impairment of sight depends,
as stated on p. 72. The prospect is better in the slighter
degrees of papillitis, and better in proportion to chronicity of
course, and dependence on causes which can be treated. It
is worse when there is reason to believe that there is much
retro-ocular mischief ; worse in proportion to the evidence the
ophthalmoseope affords of a process of compression going on
in the disc; worse in proportion to the intensity of the
changes ; and worse in the loss of sight which comes on
during the recession of the inflammation than in that which
comes on during its height.

The cause of the optic neuritis must influence our prognosis
more than any other condition. 1t is better in syphilitic than
in scrofulous cases, and better in these than in cases of
disease of other forms. Even in gyphilitic mischief, however,
the prognosis must be guarded if the intra-ocular changes
are considerable. Tt is not probable that the optic neuritis
is, itself, syphilitic in nature. Tts subsidence depends rather
on the subsidence of the syphilitic intra-cranial disease, than
on the influence of the remedy on the intra-ocular process,
and it is not uncommon to have considerable failure of sight
during the subsidence of the neuritis in such cases. For-
tunately when the subsidence of the neuritis has censed, ther_s
is a greater tendency to improvement of vision, and this
may be considerable in degree (see “ Consecutive Atrophy ™).

 BATME NT.— Very little can be done for the direct treat-
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appropriate treatment, sight has become damaged during the
subsidence of the neuritis, apparently very much as it would
have done had the cerebral disease mot been syphilitic in
pature. It is the recession of the cerebral trouble which
permits the recession of the neuritis, and the ocular damage
bears, in most cases, a direct proportion to its duration.
Hughlings-Jackson believes that iodide of potassium is some-
times useful when there is no syphilis. Todoform, internally
and externally, has been advocated by Landesberg.

Where the disease is not syphilitic it is often scrofulous,
and here also great good can be dome by appropriate—
especially tonic—treatment. Commencing neuritis may
subside entirely and leave no trace, under the influence of
such treatment. But unfortunately we are able to influence
such disease much more slowly than we can influence
syphilitic disease, and if neuritis be already well developed,
it is rarely that loss of sight can be prevented.

B.—MORBID STATES OF THE OPTIC DISC CHARACTERIZED
USUALLY BY LESSENED FASCULARITY AND SIGNS OF
WASTING. ATROPHY OF THE OFPTIC NERVE.

Under many circumstances the fibres of the optic nerves
undergo wasting or degeneration. This occurs when the eye
has been greatly damaged by any cause, and possibly when
complete opacity has rendered the cornea or lens, for a long
time, impermeable to rays of light. Tt has been seen to occur
as a consequence of the inflammation of the intra-ocular end
of the nerve, or of its whole trunk ; the wasting thus produced
is termed * consecutive,” * post-papillitic,” or © post-neuritie
atrophy.” In other cases the wasting is preceded by no
visible inflammatory disturbance, and such are termed “*simple
atrophy.” Nevertheless, in rare cases, an atrophy is preceded
by the signs of simple congestion of the disc, and such cases
may be termed congestive atrophy.” Tt is probable that
the pathological eondition of the optic nerve in this form is
really a chronic inflammation, partial or diffuse, of ‘which the
intra-ocular signs of congestion, &e., are the indication, but
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thin glass, is especially useful for this purpose. A plane
mirror may be employed instead. If this 1s not available,
the light of the illuminating lamp should be turned low.

Tt is as essential to be aware of the normal variations in
colour for the estimation of a pathological pallor of the optic
dise, as it is for the recognition of congestion. The varia-
tions on the negative side are not, perhaps, so considerable
as are those on the positive side, but they are sufficient to
render familiarity with the appearance of the normal dise
essential to prevent mistakes in estimating the slighter degrees
of atrophy. Asa rule, the disc becomes paler as life advances,
and a slight grey tint becomes mingled with the red, but the
latter is still perceptible. The physiological cup, if slight,
is often indistinct late in life. Thus, a tint which is normal
in the old, would be suggestive of atrophy in the young.
Again, when the general fundus is unusually dark, the dise
will seem to be abnormally pale, simply as an effect of con-
trast. In ansemia, also, the dise may become paler, but the
change of tint from this cause is not considerable, and is
insignificant in comparison with the normal variations in
colour of the dise. It never constitutes an element of
difficulty in the recognition of atrophy.

When a pathological pallor of the dise is pronounced,
it extends over the whole area of the dise, but coTnmencing
pallor may be most marked in that part of the dise which is
normally palest, i.e., the temporal side, where the nerve fibres
are least numerous., The change in this part, however, is only
of significance in individuals in whom the * physiological
cup” is small, and the temporal half of the dise normally
possesses a distinctly vaseular tint. In a great number of
cases, in which the physiological excavation is large, and
slopes gradually to the sclerotic ring on the temporal side,
this portion of the disc may be normally almost as pale as in
atrophy. The part on which attention should be chiefly fixed
is, therefore, that which mnormally possesses considerable
vascularity, the nasal portion. The tint may be observed to
become gradually paler, the red sometimes simply fading, and
leaving a white colour in its place; in other cases a grey
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_ Thus, in some cases, the depression of the disc 1s considerable,
| and in others it is slight or absent. Its special character is
i that it affects the whole dise, and commences at the sclerotic

| ring. It may often be recognized by the change of level of
i the retinal vessels at the spot, most distinct on lateral move-
” ment of the observer’shead. Normally, it will be remembered,

| the depression of the centre of the disc never begins at the l
sclerotio ring, except that in some cases of large normal eups
Hl it may commence at the ring on the temporal side. Above,
below, and at the nasal side—i.e., in the position of the large |
vessels—the normal excavation never commences at the ring,
within which there is always a zone of nerve tissue, commonly
the most prominent portion of the dise. Hence the change
q of level of the large vessels at the ring becomes an important
sign of the atrophic excavation. The size and form of the
resulting excavation depend on two things—the amount of
shrinking of the nerve, and the size and form of the normal
cup. The wasting of the edge of the cup tends to lessen the
steepness of the side or sides, and to give its form a funnel
shape.

The mottling of the lamina eribrosa may become very
4 distinet at the bottom of the excavation, and this in some
cases, it is said, in which before the atrophy no physiological
depression existed. Where the normal cup was large, the
excavation may reveal the lamina cribrosa in almost the whole
extent of the disc, the grey mottling corresponding to the
bundles of degenerated nerve fibres, the white intervals to
the meshes of the lamina.

It is believed that some share in the excavation is due to
the atrophy of the small vessels, which conferred on the
normal dise a certain amount of turgescence. De Wecker
suggests that as the nerve has its consistence lessened, the
pormal intra-ocular pressure may assist in producing the
excavation.

i Tt has been said that the more connective tissue is deve-
Al loped in the atrophied nerve, the slighter is the shrinking
| of the trunk. 'This is especially the case in the grey atrophy,
\ | in which the nerve may retain its normal size. The de-
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visible in the dise during the early stage. The casesin which
it is met with are especially those which result from injury
and from toxic causes. This state of chronie inflammation
behind the eye, retro-ocular neuritis, may be diffuse and
affoct the whole nerve, or patial and involve only a
segment of the mnerve (segmental neuritis), or its central
portion (axial neuritis). The vessels often present much
earlier and more considerable narrowing than in simple
atrophy, and in the disc around them much white tissue
becomes developed. It is to be noted, however, that in some
conditions of undoubted retro-ocular neuritis, there may be
no signs of inflammation or congestion of the dise, but only
that of simple atrophy, and hence it is convenient to consider
this form in the present section. The mischief is commonly
at some distance behind the eye.

Atrophy after Intra-Ocular N ouritis » % Consecutive Atrophy,”
or “ Papillitic Atrophy.”—The newly-formed inflammatory
tissue-elements of papillitis are in part removed, and in part
transformed into connective tissue, which gradually shrinks.
The pale swelling left by the inflammation (PL IL 1, IV. 5,
VI. 3), large in proportion to the intensity of the process,
slowly subsides, until it is confined within the limits of the
dise, and slowly reaches the level of the retina (Fig. 49).
The soft edges which at fivst limit the pale swelling gradually
become more sharply defined. The recession of the swelling

Frg. 49.—VERTICAL SECTION raroveH THE Opric Dis¢ IN A CASE OF
PosT-PAPILLITIC ATROPHY, DUE TO TusERCLE OF THE CERRBELLUM.

The retinal layers are displaced, and the bundles of fibres in the optic nerve
are separated, A vessel is seen divided longitudinally, Neither within
nor behind the sclerotic ring is it compressed. Within the papilla, how-
ever, its branches are very narrow. (% 15.)
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it becomes distinetly greyish, especially on direct examination,
and with feebleillumination. In some cases the inflammation
may not have damaged the choroid, although causing destruc-
tion of the nerve fibres, and in such a case the edge of the
dise may be sharply defined, and if, as is the case sometimes
when the inflammation is moderate, the narrowing of the
vessels is slight in degree, the appearance of the dise may
resemble very closely the disc in simple atrophy, and be quite
indistinguishable from that left by retro-ocular neuritis.

Choreiditic Atrophy—The atrophy of the dise, which is
often seen after choroido-retinitis, is sometimes white or
grey and resembles primary atrophy ; but sometimes it
presents special features, being characterized by a peculiar
reddish, or yellowish-red tint of dise, uniform in distribu-
tion, sometimes with slight blurring of its edges, and usually
by a marked wasting of the retinal vessels, which may be
diminished in number as well as in size.

The recognition of this variety of choroiditic atrophy is of
considerable importance, because, unless the result of retinitis
pigmentosa, it is almost always the consequence of syphilitie
disease, acquired, or more frequently, inherited. It con-
stitutes a sign of inherited syphilis of great importance. In
most cases the disturbance of the retinal pigment is
distinet and characteristic.

(avses.—Simple atrophy of the optic nerve may be a
primary change, or may be secondary to some lesion, trau-
matic or other, which interferes with the structural integrity
of the nerve. These two varieties may be distinguished as
¢ primary " and © secondary” atrophy, and are especially cha-
racterized by the circumstance that in primary atrophy the
loss of sight coincides in origin and progress with the visible
atrophy, but in secondary atrophy the loss of sight ocours
first, and the signs of nerve degeneration are not observed
until a subsequent period. Tt is doubtful whether the two
forms can be distinguished by the ultimate aspect of the disc.

Tt has been proposed to divide the primary atrophies into two
classes, according as the process commences by degeneration







S _
——

112 MEDICAL OPHTHALMOSCOPY.

have been regarded as independent atrophy (see Part IL.,
% Diseases of the Spinal Cord ™). It has been indeed suggested
by Charcot that almost all cases of primary atrophy are of
this form, that the subjects of them, if they do not present
spinal symptoms when seen, will do so at a future period.
This is certainly incorrect. It is probable, from the facts
observed by Uhthoff,! that not more than one-half of the
cases of primary atrophy are associated with disease of the
gpinal cord.

A similar atrophy may be observed occasionally in general
paralysis of the insane, and also, although rarely, in dissemi-
nated (insular) sclerosis, and in lateral sclerosis of the cord.
The form which oceurs in general paralysis is deseribed by
Clifford Allbutt as often preceded by distinct signs of con-
gestion of the disc. This is doubted by many, and is certainly
very often not to be observed, but in one or two cases I have
scen marked congestion of the dises in general paralysis,
although unable to follow them to the atrophic stage.

The pathology of the connection of the optic nerve atrophy
and the spinal cord changes is still obscure. The fact that
in locomotor ataxy the atrophy may reach an advanced
degree when the change in the spinal cord is still in its
earliest stage, and even when the latter is confined to the
lowest part, makes it probable that the optie change is an
associated and not a sequential lesion. At present this pro-
bability is not lessened by the discovery of J. Stilling® that
come fibres of the optic nerve can be traced into the medulla
oblongata as far as the inferior olivary body.

Tt must be remembered that the optic nerve is, develop-
mentally, a direct prolongation of the central nervous system,
and that, anatomically, it resembles the white matter of the
brain and spinal cord. The importance of this relationship,
in connection with the question of the independent origin
of changes in the optic nerves and in the spinal cord, has
been called attention to by Gunn.”

1 ¢ Arch, f, Ophth.,” vol. xxvi. 1881, pt. 1, p. 277,

2 ¢« Centralblatt [ prakt. Augenheilk.,” Dec. 1880, p. 377.
3 ¢« Rrit. Med. Journal,” 1885, ii. p. 688
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discs, but this is not often distinet. In one case of long
duration, in which the hemianopia was complete and per-
sistent, in the course of years the whole of the disc of the
eye in which the area lost was on the temporal side (and
therefore greatest), became perceptibly paler than the other,
the tint of the two being at first equal. A similar slight
pallor of the dise opposite to the cerebral lesion has been
noted by others in cases of hemianopia of long duration.
Pressure on the chiasma or nerves at the base of the brain
is a common cause of optic nerve atrophy without neuritis.
In the case figured in PL II. 4, although there had been
slight neuritis, the atrophy was probably due to this cause.
The pressure may be that of tumours growing from any of
the adjacent structures, exostoses from the bone, or aneurisms
from the adjacent arteries. It not uncommonly results from
internal hydrocephalus—the distended third ventricle com-
presses the chiasma directly, pressing first on the upper and
posterior aspect, where, as Michel has shown, a depression
may be thus produced.! Meningitis is another cause which,
while commonly producing optic papillitis, if extending to
the nerve, may, in rare cases, cause blindness and atrophy
without intra-ocular inflammation, by pressure without ini-
flammatory invasion, or it may cause blindness and atrophy
out of proportion to meuritic mischief, and often after the
inflammation of the papilla has subsided. It is probable
that the local meuritis in these cases is often much more
intense than is suggested by the degree of intra-ocular
inflammation. It is said that obstruction, by embolism or
thrombosis, of one middle meningeal artery, which supplies
the dura mater around the optic foramen, may be followed
by atrophy of that optic nerve. . Tumours, exostoses, and
meningitis may damage the nerves in front of the chiasma,
and so affect the two eyes equally, or one to a much greater
extent than the other, or one exclusively. The atrophy from

these causes 1s white or grey.

1 Qompression and flattening of the chiasma from ventricular distension
was noted Dby Cheselden in the last century. (**Phil. Trans.,” No. 337,

p. 281.)
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siderable degree of atrophy follows retinitis. ~ Commonly, the
cause of retinal atrophy is obvious on ophthalmoscopic
examination, and the medical interest of this form is sub-
ordinate to that of the retinal change. After choroiditis
the dise has often a yellowish-red tint, as already described

(p. 110).

Axatomica Cnances.—Atrophy of the optic nerve is
never confined to the papilla; the changes are marked
throughout the whole length of the nerve, and in primary
atrophy are usually equally distributed. The size of the
nerve varies very much ; in some forms of primary atrophy it
is markedly smaller than normal, somewhat translucent but
scarcely grey, and under the microscope may present merely
a wasting of all the structures of the nerve, fibres and con-
nective elements, with, especially in recent cases, products of
the degeneration of the nerve fibres, granules and globules
of fat, compound granule cells, * corpora amylacea,” and
other products of degeneration of the nerve fibres. The
position of the latter may at first be marked by rows of fatty
particles. In other cases the nerve may be little diminished
in size, but may present under the micrascope a great
increase in the interstitial connective tissue, fibres, and cells,
with disappearance of the merve tubules. Commenly the
change is greater in the circumferential portions of the
nerve than in the centrall Occasionally the reverse is
the case. In atrophy from pressure on the merve, its size
is usually greatly reduced, and the increase of conmective
tissue is very considerable.

In primary grey atrophy the nerve trunk is usually little
reduced in size, and is grey and gelatinous in appearance.
Microscopically, it presents an increase in the connective
tissue trabeculee, and an atrophy of the nerve fibres. The
medullary sheath first disappears, and afterwards the axis
cylinder. It s caid that the nerve fibres may be reduced to
fine fibrous threads. Products of myelin degeneration may
be found in the earlier stages. Sometimes the change is

1 Leber: ' Arch. f. Ophth.,” xiv. p. 182.
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looking tissue immediately adjacent to the wall of the vessel.
It would probably be unjustifiable to assume that this repre-
sents the commencement of the process of change. Histology
has not hitherto afforded much information as to the initial
lesion in these cases. It is on the symptoms that the theory
of a primary nerve degeneration is based.

In cases of primary atrophy of the nerve the retina
is degenerated only in its inner layers—merve-fibre and
ganglion-cell layer, as Virchow first showed.! The other
retinal elements may persist in a perfectly normal condition
even for many years. Perrin and Poncet could find no
change, except in the two inner layers, in a case of ataxy
in which sight had been lost for thirty years.

The degeneration from damage to the trunk of the nerve
ascends to the chiasma, and descends to the eye. It is long
in passing the chiasma, and, even with complete atrophy of
one optic nerve, the optic tracts are only slightly reduced in
size, that on the side opposite the affected nerve being rather
smaller than the other, without naked-eye evidence of de-
generation ; and I have found that the microscopie changes
are nearly equally distributed through the two. When
both optic nerves are degenerated the optic tracts may pre-
sent the same condition, traceable (as Tiirck pointed out) as
far as, and involving, the external corpora geniculata.

Consecutive or Post-papillitic Atrophy. — The microscope
shows the substance of the disc to be occupied by nucleated
conmective-tissue fibres, among which, commonly, few or no
traces of nerve fibres are to be discerned. Often, however,
the nuclei, by their grouping, indicate the position of the
sntervals between the fasciculi of former nerve fibres. The
retinal layers are displaced outwards (Fig. 21), an im-
portant sign of the preceding swelling, and both they E!,]Eld
the commencement of the choroid may present some dis-
turbance. The atrophy of the rest of the retina is confined
to the inmer layer, especially affecting the layer of nerve

fibres.

1 Virchow's ¢ Archiv,” vol. x. 18586, )
2 ¢t Qantralblatt f. die med. Wissensch.,' 1878, No. 8.
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the field is reduced to a very small area. When acuity is
preserved, if the limitation is regular and sharp, central
colour-vision may be normal, but the fields are reduced in
i aren, preserving their normal relation to the field for white.
i When the limitation, although sharply defined, is irregular,
I X colour-vision is usually much impaired (Nettleship!). If, with
considerable concentric narrowing, acuity of vision has failed
greatly, colour-vision is usually much impaired or lost.

A loss of one-half of the field of vision (apart from cere-
bral hemianopia) is met with chiefly in secondary atrophy,
| '- especially when the cause is pressure on the chiasma, the
' temporal halves of the fields being then usually lost
(see p. 72). But a loss of one-half of the field is met with
| in rare cases of primary atrophy. Thus in a case of grey

atrophy associated with locomotor ataxy, the patient averred
that he rapidly lost vision outwards in each eye. When he
| came under observation there was entire loss of the right
field and loss of the temporal half of the left field, the loss
including the fixing point (Figs. 55 and 56). Precisely the
same affection of sight was present in a case of tabetic

atrophy deseribed by Treitel.”
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[l Fic. 55 FiG. 56.

| Fierps oF Visiox 15 A CAsE oF LocoMoTorR ATAXY WITH GREY
| ATROPHY.

1 The shading indicates loss. The outer dotted line indicates the field for
| blue, the inner that for yellow.

I 1 & Pritish Med. Journal,” 1880, ii. 779.
l! 2 ¢ Apch, f. Ophth. ” vol. xxv. 1879, p. 61.
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Bh?W‘n in If‘igs. 59, 60, and 61. They are met with in cases of
axial neuritis and degeneration, and especially in cases of
amblyopia from tobacco. That the latter depends on the same

LEFT

Fia. 59—Diacram oF THE LeFr Fierp or VISION FOR RED 1M A CASE OF
TopAcco AMBLYOPIA.

The outer line is the boundary of the normal field for white. The houndary
of the outer shaded area is the minimum normal field for red. Red
could, however, be seen only in the inner white area, and it could not
be seen in the central shaded area around the fixing point (*). The
black dot indicates the position of the blind spot. (For the chart from
which this diagram was prepared I am indebted to Mr, Nettleship.)

Fic. 60. Fic. 61.

CENTRAL SCOTOMATA FOR RED, EMBRACING FIXATION FPoisT AND
Brixp Sror.

No loss for white but considerable amblyopia (18 Jiger). The patient had
smoked half-an-ounce of shag daily. The dotted line represents the
peripheral boundary of the field for red. . (Nettleship.)
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irregular defects, as in Figs. 64 to 66, representing the fields
for white, red, and green in a case of post-neuritic atrophy,
That for yellow and blue was normal, except for a limita-
tion below, and to the inner side, corresponding to the field
for white. They were taken nine months after the subsi-
dence of neuritis, when acuity had improved to i Uhthoff
once met with a central scotoma for blue only.

As a rule there is more or less correspondence between
the pallor of the disc and the failure of sight. When it is
considered, however, that the tint of the disc depends on its
blood-vessels, and the amount of vision on the integrity of
the nerve fibres which merely pass through the dise, and have
a long course on each side of it, it is not surprising to find
that the correspondence between the tint and vision is not
always close. A very remarkable case has been recorded by
Krenchel,! in which the optic discs of a boy became * as
white as porcelain,” although vision was normal. After some
time, however, sight failed with great rapidity.

Diacxosis.—The diagnosis of simple atrophy of the optie
nerve rests especially on the change of colour, and the chief
difficulty in the diagnosis is due to the degree of pallor
sometimes seen as a physiological condition. The existence
of amblyopia, otherwise unexplained, is strong evidence that
the pallor is pathological. The pallor of the temporal half
of the normal disc may be great when the physiological cup
is large, and, as already stated, may easily be mistaken for

e

A R, Cas

Fic, G4. Fie, 65, Fic. 66.
FieLps oF Visiow ror WHITE, RED AND GHREEX IX A CAsE OF
PapiLriTic ATROPHY.

 BLL Hl:-bj-ih'l.lii Tidt‘l]lif_‘,” 1878, :l'Ll.ft-tEd in Virchow’s Jahreshericht,' 1878,
vol, 1. p. 474.
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over the edge, and their subsequent disappearance, are
diagnostic, especially since the pain which is so common
(though mnot invariable) in glaucoma is never present in
simple atrophy.

Procxosis,—The prognosis of atrophy of the optic nerve,
on whatever cause it depends, is always unfavourable in pro-
portion to the actual destruction of fibres which has taken
place, and to the extent to which the causes influencing the
disease are beyond control. Simple primary atrophy is
usually due to a tendency to degeneration beyond all influ-
ence, and the prognosis is, in this form, the least favourable.
This is especially the case when the atrophy is associated
with symptoms of degeneration elsewhere in the nervous
system. Secondary degeneration is often the consequence
of the operation of causes which may pass away, and the
proguosis is less uniformly grave than in primary degene-
ration. It must, however, always be somewhat uncertain,
since it is often very difficult to form an accurate opinion of
the nature of the process causing the damage to the nerve,
on which the secondary degeneration depends. In the
congestive form the prognosis is perhaps rather better than
in the other forms. In the atrophy which is consecutive to
intra-ocular neuritis, we are able to form a more accurate
estimate of the course of the affection by the fact that, as
long as the new tissue of the disc goes on contracting, the
damage to the nerve fibres increases, and the sight will go on
failing. If sight is lost from such contraction some time
before it reaches its maximum, the prognosis is very grave.
T, however, the loss of sight is incomplete, or only becomes
complete when the subsidence is nearly over, some sub-
gequent slow improvement may be hoped for, and this may,
in less severe cases, be very great. In a case which I have

‘published elsewhere,! for example, probably of tumour in the

middle lobe of the cerebellum, there was at first double optic
neuritis, with great swelling. On the subsidence of the optic
neuritis, six months later, it had diminished in both eyes to

1 ¢ Trang. Ophth. Soc.,” i. 117.
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neuropathic tendency, the treatment has to be directed to the
general health, and nervine tonics are the chief agents to be
employed. Nitrate of silver has been found useful in some
cases : in others phosphorus, in others strychnia. The hypo-
dermic injection of strychnia, so useful in amblyopia without
ophthalmoscopic signs of atrophy, is of little service where
these are present. Quinine and iron are in some cases very
useful.

When perception of light is not entirely lost, the retina
may be readily stimulated by an interrupted voltaic current,
s0 as to give rise to a sensation of light, and this has suggested
repeated stimulation of this character as a means of treating
optic nerve atrophy. Some improvement, following treat-
ment with the continuous current, has been observed by
Pye-Smith! and Gunn® in a few of their cases; the ex-
perience of others has also been generally unfavourable.
T have tried it in many cases, but without results which
could reasonably be ascribed to the treatment.

THE RETINA,

Apart from the vessels and the optie dise, the changes in
the retina which are of medical importance, ure those which
are special to certain general diseases, such as syphilis, albu-
minuria, leucoeythsemia, pernicious anemia, and the like.
They will be deseribed in detail m Part I1., in the sections
on the ophthalmoscopic changes in the several diseases. The
only common feature which these morbid states possess, is the
development in the retina of hemorrhages and white spots
and patches. The hemorrhages, their characters and signi-
ficance, have been already described (p. 25). It may be
convenient briefly to describe the forms of white patches
which the retina may present under pathological conditions.

A diffuse, slight opacity of the retina may be due to the
derangement of its normal structure, resulting from the
offusion of serum among the structures which compose it.
Quch diffuse opacity oceurs in embolism, mneuritis, and

1+ British Med. Journal,” May 18, 1572,
¢ +s Ophth, Hosp. Rep.," vol. x. pt. 2, June, 1881, . 161.
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lymphoid cells like those of the nuclear layers in which it
was situated. Bouchut has seen white spots at a distance
from the disc, near the vessels. Microscopically, he always
found them to contain only products of fatty degeneration,
He suspected them to be ecaseous tubercles, but there was
no direet evidence that this was their nature (see Part IL.).

Since the white spots in the retina which have been de-
seribed, are present in many forms of retinal disease which
oceur secondarily to, and are significant of, general diseases,
it is of great importance to distingnish them from other
appearances which have a different significance.

First, it is necessary to distinguish whether the white spot
i8 in the retina or in the choroid. Most choroidal white spots
are due to atrophy of the choroid, and their distinetion is easy.
The atrophy of the choroidal pigment permits the white
sclerotic to shine through ; some choroidal vessels may have
escaped destruction and course across the white patch; its
edge is always more or less irregular, and usually much pig-
mented ; or the choroid may exhibit adjacent slighter dis-
turbance. It is easy to recogmize by the “ parallactic test™
(also in the direct method by attention to the time required
for the necessary change of accommodation), that the exposed
solerotic is some distance behind any retinal vessels which
pass in front of it. Oceasionally, however, a white spot in
the choroid is due to a recent formation, an inflammatory
““ gxudation,” or a growth such as tubercle. This is pro-
minent, and may be difficult to distinguish from a white
spot due to change in the nuclear layers of the retina. In
some cases a little pigmentary disturbance in the neighbour-
hood may be seen; in others the white surface is distinetly
so far behind the retinal vessels as to be obviously at the cho-
roidal level. If sufficiently prominent to disturb the course
of the retinal vessels, the prominence may be recognized and
seen to be considerable in degree. In other cases, the con-
ditions of origin of the spot may assist the diagnosis. It
must be remembered that large choroidal exudations may
cause opacity of the overlying retina.

White spots due to the persistence of the white substance
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may be seen adjacent to the older formations. The evidence
of the general disease is almost always so prominent as to
prevent the possibility of error. In acute choroiditis the
white patches are large and numerous: the signs of the
dyscrasize associated with growths are absent, and there is
often a well-marked history of syphilis. The results of
previous choroiditis are very conspicuous atrophic and pig-
mentary changes, often associated with pigmentary deposits
in the retina. It must be remembered that this pigment
frequently occupies only or chiefly the peripheral portions of
the choroid, and an examination confined to the neighbour-
hood of the optic dise may be insufficient to discover it. The
changes are very important, on account of the frequency with
which the inflammation causing them is the result of syphilis.
They are also interesting to the physician as associated, in
some other cases, with evidence of a family tendency to
nervous disease.! It is possible that inherited syphilis may
be the link between these morbid states.

Choroidal exudations (local) sometimes oceur about puberty,
resembling choroidal tubercles, and it has been suggested that
these are really foei of scrofulous or tubereulous inflammation.

Chronic choroidal degenerations sometimes oceur as a
genile change, possibly in consequence of general arterial
degeneration.” Circumscribed changes may result from
h@emorrhage. Amyloid degeneration of the choroidal arteries
was found by Knapp in a case in which heemorrhage occurred.

Embolism of choroidal vessels was believed by Knapp to
be the cause of morbid appearances in two cases of heart
disease observed by him.* In each there was sudden affec-
tion of sight, at first general and then central, accompanied
by achromatopsy. Corresponding to the scotoma, there was
a localized retinal opacity with hypersmia. The opacity,
aseribed to effusion, extended to the optic dise. Sight, and
the appearance of the fundus, ultimately became normal.

1 Tnstances of this have been related by Mr. Nettleship. (* Ophth. Hosp.
Rep.,” ix. 178.)

2 Hutchinson and Tay : ““ Ophth. Hosp. Rep.,” vol. viii. Poncet: *Ann.
d'Ocnlist.,'" 1875,

34 Arch, . Ophth.,” Bd. xiv.
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vascular states of the brain (in which the rest of the head
; does not participate) to a degree that can render it an index
to the existence of those states. This statement applies
especially to the retinal wvessels: it is in these that
| alterations can be most readily perceived. It applies also
: to the optic nerve; but in this, alterations are more readily
| ’ produced by encephalic changes, although to only a slight
: extent and not, perhaps, in a direct manner.
' Cerebral Hyperamia.—There is no sufficient evidence to
‘ show that the vascularity of the disc or retina participates in
any transient cause of cerebral congestion, unless the whole
+ head suffers. But in some cases of long-continued vascular
disturbance, and in morbid states which are ascribed, with
, some probability, to cerebral congestion, ophthalmoscopic
changes are sometimes to be seen—a transient increase of
colour, sometimes with slight blurring of the edge. But in
: ; most of these cases there is evidence of grave funetional
. disturbance of the brain or prolonged hypersemia. Instances
are such congestions as are shown in Pl I. 1 and 2, and
| the bright injection of the discs described by Macnamara
1 as ocourring during the headache produced by exposure
to the tropical sum, increasing to papillitis when actual
meningitis is developed.

This conclusion—the absence of any marked vascular
alteration in the eye in changes in the cerebral circulation—
is at variance with early statements and a priori theories;
but it is abundantly supported by skilled observers.*

1 See, for instance, the statements of Manz, Schmidt-Rimpler, and others,
at the discussion at Heidelberg, reported in the ** Ann. d'Oculistique,”
vol. lxxiv. 1875, p. 262, ¢ s2q.

It must be remembered that ‘‘ congestion of the brain™ as a name is
exceedingly convenient, especially to those who are called * ready dia-
gnosicians,” but for whom *‘unscrupnlous namers would be a more exact
designation. Apart from these, however, the condition is invoked with a
readiness that caunot but excite surprise in those who know how different
1 is the significance of the symptoms it is considered to cause. Further, the
. evidence that may suffice for * practical diagnosis " is often wholly inadequate
for scientific reasoning. Very red discs, simply suggestive of cerebral
congestion alone, prove nothing. To be of significance the redness must
lessen in an unequivocal degree as the symptoms go.
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Among the very rare causes of cerebral hmmorrhage are
syphilis and heart discase; the oceasional changes in the
fundus may thus coneeivably be of service in the differential
diagnosis, that from heart disease being embolism. The
coincidence has not, however, been hitherto observed. One
reason for this may be that the hemorrhage from these
causes is usually due to the rupture of an aneurism, and is
seldom survived.,

Consecutive Changes—Hwmwmorrhage into the substance of
the brain is not usually attended with any ophthalmoscopic
changes.. So rarely have any alterations in the fundus been
seen, that they may be said almost never to oceur during the
first few weeks after the onset. Neuritis has, however, beenmet
within a few instances. But its rarity is so great that the
question arises whether, when met with, it has really been due
to the cerebral lesion ; and the question is certainly justified,
because other causes of optic neuritis are seldom absent in
cerebral hemorrhage. Kidney disease and constitutional
gout are sufficient to explain the occurrence of optic neuritis
when it exists alone, and equally so when it is met in associa-
tion with a malady that has not yet been proved to be, alone,
an adequate cause. But here, as in so many other conditions,
the insufficiency of a cause acting alone, does not exclude some
influence when it is in association with some other cause.
There is evidence that inflammation of the brain will produce
optic neuritis, and that any process that excites second-
ary inflammation may therefore assist in the causation.
Heemorrhage always causes such secondary inflammation,
just as does a traumatic lesion of the brain. Indeed cerebral
hsemorrhage may be regarded as a traumatic lesion which has
no external origin. Although the secondary inflammation
seems to be insufficient, alone, to excite optic neuritis, it may
determine the oceurrence in conjunction with so potent a
cause as the blood-state of gout, or that produced by kidney
disease. This is probably the explanation of the few casesin
which considerable optic neuritis has been observed in cases
of pure heemorrhage. One such case has been described by
Hughlings-Jackson ; ten weeks after an aftack of cerebral
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the papille being still red and rather prominent. He sub-
sequently had some convulsive attacks and symptoms of
uleerative endocarditis, and died four months after the onset
of the hemiplegia. There was softening below the posterior
cornu of the right lateral ventricle, extending to the tip of
the occipital lobe, and involving the tail of the corpus
striatum and the fibres passing from the thalamus to the
oceipital lobe. The part softened was in the region of the
posterior cerebral, but no obstruction of this vessel was
found ; the calearine artery could not be traced.

Double neuritis, with slight changes in the contiguous
retina, was seen by Stephen Mackenzie' in a case of left -
hemiplegia, no doubt the result of embolism of the right
middle cerebral artery. The softening found five weeks after
the onset was slight, and the middle cerebral was pervious,
although thickened, the probability being that the plug had
broken up and had been carried on into some of the terminal
branches of the artery. Splenic infarctions were also found.
Three days after the onset, the dises (previously normal) were
swollen, and three weeks later the swelling persisted, but
with a good deal of opacity, the vessels being “ buried in
exudation.” One or two hmmorrhages existed close to the
discs. The appearance of the discs, Dr. Mackenzie has in-
formed me, was precisely that often seen in cerebral tumour.

A grey infiltration, incompletely veiling the disc, and
extending into the adjacent retina, is figured by Bouchut
from a case of hemiplegia in a child of seven years with
mitral regurgitation.

Most of the above cases seem to be distinet instances of the
association of neuritis and softening. Tt is important to
note that all were cases of softening from embolism, that in
most the plug came from valves the seat of actual recent
inflammation, and that in some the development of the optic
neuritis was accompanied by evidence of wide-spread dis-
turbance of the cerebral functions. There is nothing in the
mere process of necrotic softening, the mere breaking up
of the nerve-elements into discontinuous particles separated

1 ¢ Breain " Jan. 1879,
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organized or inorganic, and cases are met with possibly
presenting a pure syphilitic papillitis. Thus this possibility
constitutes at present an unbridged break in the proof
that softening from syphilitic disease of the vessels causes
papillitis. The diffioulty is the greater in proportion as the
papillitis is intense. It then exceeds the degree met with
even in softening from irritative embolism, and on the other
hand resembles that of which the chief causes are tumours
and blood-states.

Degenerative Discase : ©* Atheroma.”—Cerebral softening from
this cause is rarely associated with any similar morbid state
of the retinal arteries, which are below the size in which
“ endarteritis deformans ” is common. Oecasionally, thick-
ening of the wall or undue tortuosity of the retinal arteries
has been observed. But it is doubtful whether the appear-
ances that have been deseribed as atheroma are really such,
or if this state has ever really been met with. The malady
is an affection of the inner coat, and such alterations as are
depicted in Pl. XTI. Fig. 1 are manifestly seated in the
outer coat of the vessel or in its sheath. Changesin the
retina in the old have been ascribed to atheroma lessening
the blood-supply, but such an inference has, of course, no
bearing on the question whether atheroma occurs or not.

Atheroma of cerebral vessels is very common in cases of
chronic kidney disease, and it is in them that these appear-
ances have been chiefly seen, but this does not prove their
nature. Various elements in the retina suffer in renal
disease, and hence all forms of albuminuric retinitis may be
associated with cerebral softening. They are also associated,
in the same manner, with cerebral hsemorrhages, and hence
the affection of the retina and even hsmmorrhages in it
are evidence only of probable disease of the arteries of the
brain. In the case figured in Pl IX. 1, for instance,
although there was a retinal hemorrhage due to the effect
of chronic renal disease, the cerebral symptoms pointed
unmistakably to softening rather than to hemorrhage.

Consecutive changes are very rare in senile arterial throm-
bosis. Optic neuritis certainly due to this cause is scarcely
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abscess with, and those without, optiec neuritis, is that due
to the course of the malady. In perhaps the larger propor-
tion of the cases with neuritis the bone disease causing the
abscess was the result of injury. In two instances recorded
by Hughlings-Jackson this was the case. The position of
the abscess has been in the temporal and posterior parts of
the parietal lobes beneath the surface. In a case recorded
by Benedikt it was outside the optie thalamus. Abscess in
the left hemisphere of the cerebellum, in a case recorded by
PHuger,! caused double optic neuritis, well marked, with
capillary hmmorrhages on the papilla, and large extra-
vasations beyond its edge.

Tusmouvrs or THE Braiw.

A —GROWITHS,

Associated Conditions.—Growths may occur in the eye,
of the same nature as the growth in the brain, but such
cases are not common. The disc shown in PL III. 4 is the
left dise of a boy, whose right eye was the seat of a tuber-
cular growth, in whose brain there was another similar
growth, of which vomiting and optic neuritis were the
only signs. In such a case the oeunlar growth becomes an
important symptom. Choroidal miliary tubercles might
be expected to be found occasionally in cases in which a
tubercular mass exists in the brain, but they occur rather
in acute general tuberculosis, while tubercular tumours of
the brain are rare in that condition. Their nature is rather
that of the tubercular condition that we associate with the
word “scrofula.” This differs in course and associations.
from acute tuberculosis, although presenting the same bacilli.
Thus choroidal tubercles are met with far more frequently
in tubercular meningitis than in the tubercular growths.

Consecutive Changes.—Optic neuritis is fhe ocular lesion in
intra-cranial growths, which are, on the other hand, its most
frequent causes, It is present, in various degrees, in a large

1 ¢ Arch. f. Ophth.,” vol. xxiv. 1878, pt. 2, p. 171.
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considerable time without leading to any change in the eyes,
and then optic neuritis may be rapidly developed, run its
course, and pass away, in many cases leaving atrophy of the
dises, while the symptoms of the tumour continue or increase
for months or years. It is not only that a tumour takes a
certain time to cause optic neuritis, but it often exists for a
considerable time before the mechanism for the production
of neuritis, whatever that may be, is set in operation. A
tumour may exist and canse symptoms for years before optic
neuritis is produced. A striking instance of this is afforded
by a case which was under the care of Dr. Hughlings-
Jackson, who had examined the eyes repeatedly during nine
months, and always found them normal. Then neuritis
came on, but subsided, and in six weeks the discs were again
normal, and continued so till death. The microscopical
appearance of part of the papilla is shown in Fig. 22, p. 63.
Dr. Jackson has recorded! a still more significant case, in
which a man had had symptoms of cerebral tumour for nine
years: during the last three years his discs had been
repeatedly examined and found normal. Six weeks before
death neuritis was discovered.

In many cases in which neuritis occurs long after the
symptoms of tumour have existed, its occurrence precedes
death by no long interval.

The appearance of the dises in intra-cranial tumour is
that of neuritis in its most typical form, as described in a
preceding page (p. 49). The neuritis may stop at one or
another of its stages, constituting what may be termed
varieties of neuritis. As already stated, until our knowledge
of the relation of the appearances to their causes is much
more extensive, and founded on more minute and full
observation of the conditions of origin, macroscopic and
microscopie, a division of neuritis into varieties according to
its degree is much more useful than a separation of i:nr{:]s
according to hypothetical modes of ongin. Those varieties
or stages have been already enumerated (p. ‘:l&) Eanl:f of
the earlier stages may or may not be accompanied by obvious

1 e Med. Times and Gazette,” Sept. 4, 1875,
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progress of the tumour, either spontaneously, or under the
influence of treatment, becomes lessened or arrested after the
onset of the neuritis; the other, where the progress of the
tumour to which the neuritis is due is uninterrupted.

In the first event, the meuritis commonly subsides. It
may pass away completely, even although it has reached the
stage of considerable swelling and obseuration of dise and
vessels, with distended veins and narrowed arteries, and
sight may throughout be unimpaired. This oceurred, for
instance, in the cases shownin P1L. IV. 1,2, 3,4, V. 3. Or,
less commonly, a slight or moderate damage to sight, from
the inflammatory swelling and damage to nerve fibres, may
pass away. Very frequently, however, although the neuritis
subsides, amblyopia oceurs or increases when the nerve fibres
suffer from compression from the contracting fissne. The
last is the more likely to ocenr the longer the neuritis has
lasted, because there is then more tissue formed, incapable
of removal.

Instances of each course are often seen in syphilitie
tumours, and not rarely where there is strong reason to
believe that a scrofulous tumour exists—a cerebral or cere-
bellar tubercle. In cases in which the neuritis is slight and
commencing, a subsidence of the neuritis may be the first
sign of the improvement. It was so in the case figured in
PL V. 4, in which the neuritis passed away before there was
any improvement in the symptoms, and then slowly the
paralysis lessened, and improved up to a certain point, at
which it became stationary, no doubt from the tumour
(probably tubercular) ceasing to grow, and becoming, from
partial degeneration, smaller, and thus permitting damaged
tissue mear it to recover, while the destruction, which had
before taken place, persisted. In syphilitie tumours, arrest
can be obtained much more rapidly than in tubercular
growths, and a considerable neuritis may pass away without
damage to vision (PLIV. 1 & 2,3 & 4, VL. 4 & 5). In
these cases, however, if a considerable neuritis exists before
the treatment affects the tumour, tissue-changes foo often
progress in the dise to an extent which leads to loss of sight
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be taken as indicative of an arrest of growth, or even a
diminution in size. These facts taken together indicate that
the course of the neuritis is, to some extent at least, depend-
ent on, and influenced by, the course of the tumour, This
conclusion is corroborated by the fact that in some cases of
tumour of very chronie nature, the course of the neuritis is
equally chronic. The case mentioned above (PL V. 1 & 2)
is a striking illustration of this, since the progress of the
very marked symptoms was but slight during the year and a
half, in which the neuritis was absolutely stationary. In
rare cases, as in that recorded by Field and above referred
to, in which, without retrogression of the tumour, neuritis
subsides without influencing vision, the affection of the optie
nerve is probably largely due to excessive secondary effects
of the growth. In this case there was adjacent softening
out of all proportion to the size of the growth itself.

Significance—The value of optie neuritis as an indication
of the existence of an intra-eranial tumour is very greaf.
Tumour is the cause of the majority of cases of neuritis due
to intra-cranial disease. On the other hand, neuritis is
present, at some period, in at least four-fifths of the cases
of tumour, and it may be the only unequivocal sign of the
organic intra-cranial disease.

It is important to remember that the neuritis is a transient
condition, however long its duration, and that its effects
continue a much longer time than the inflammation. The
atrophy left by neuritis may constitute unequivocal evidence
of the antecedent inflammation, and where actual atrophy
is not left, the state of the disc and the narrowing of the
vessels may show clearly that there has been previous
neuritis. Unfortunately it is not always possible, in old-
standing cases, to say from the aspect of the discs how the
atrophy originated. If the neuritis was moderate, and the
adjacent choroid undisturbed, a clean cut disc may be left,
and the narrowing of the vessels may not be greater than
is sometimes seen in cases of atrophy of the disc of other
forms. The concealment of the lamina cribrosa is, however,
usually complete. Valuable information may also be gained
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Stmple atrophy of the optic nerves also results from intra-
cranial tumours, but only by the mechanism of compression
of the fibres of the optic nerve where all those proceed-
ing from one eye or both can be destroyed. Thus, such
atrophy only occurs when there is pressure on the chiasma,
or on one of the nerves in front of the chiasma. Pressure
on one tract seldom causes sufficient alteration in the dise
to be attended with more than slight pallor and slight
shrinking in both eyes. Theoretically, pressure on both
tracts should cause conspicuous atrophy, but ne instance
is known; perhaps life, in such a case, is not prolonged
for the time necessary to permit visible alteration. The
simple atrophy is thus “secondary” in nature, and due
to the direct effect of the growth on the fibres of the
nerves, and also to the secondary consequences of the
tumour—especially the pressure of ventricular effusion on
the chiasma. It is doubtful whether this form of atrophy
ever results from the damage to the nerve by inflammation,
such as may be produced by a secondary meningitis. In
tumours, the tendency for a communicated inflammation to
spread down the nerve is so strong that optic neuritis seems
to be invariable. DBut the visible inflammation is often
slighter than the failure of sight, and the ulfimate atrophy
may be in part simple although apparently papillitic. Such
atrophy has the characters of secondary atrophy of the optic
nerves, the features and origin of which have been already
described. Great caution is also necessary in inferring, from
the appearance of discs long after the onset of the atrophy,
that this was simple and not neuritic. We have already
seen that the characters of the latter may ultimately resemble
very closely those of the former. Moreover, not only may
there be a combination of the two processes (secondary
atrophy from greater damage near the chiasma, and the
atrophy from papillitis), but the two may occur at different
periods. The chiasma may be compressed by ventricular
effusion, or even by a fresh increase in the tumour, after
neuritis has gone on to partial atrophy. Sight, damaged
much or little by the neuritic process, may fail rapidly at a
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Lian1o-Grossar, PAraLysis,

In chronie bulbar paralysis, due to degeneration, ophthal-
moscopic changes are extremely rare. Unilateral atrophy
was once seen by Galezowski, and Robin quotes a case from
Dianaux of rapid atrophy of both nerves in the course of the
affection in a man aged sixty-seven. It was accompanied by
transient paralysis of one sixth nerve. Sight was lost com-
pletely in two months, but considerable subsequent restoration
of vision (up to %) occurred.

InTrRA-CRANTAL ANEURISM.

Miliary aneurisms have been spoken of in connection with
cerebral hsemorrhage. Intra-cranial aneurisms of larger
size are not, as a rule, accompanied by any associafed ocular
changes: those of the central artery of the retina being too
rare to be of significance. Nor do they often cause consecufive
changes, unless their position is such as to press upon the optie
nerve (causing unilateral amaurosis and secondary atrophy),
on the chiasma (bilateral atrophy), or, very rarely, on the optic
tract (causing hemianopia). An aneurism of the internal
carotid may obstruect the cavernous sinus, and cause transient
distension of the retinal veins, without papillary changes, but
the pressure is relieved by the free communication of the
ophthalmic and facial veins ; the enlarged angular vein may
be conspicuous beneath the skin. In rare cases, however, an
aneurism in this situation has led to optic neuritis, as in
a case recorded by Michel;! double neuritis, with evidence
of obstruction, was the first sign of a ecirsoid aneurism of the
two internal carotids. It pressed on the optic nerves at the
spot, and these showed evidence of interstitial inflamma-
tion. Holmes of Chicago has recorded several cases in
which optic neuritis co-existed with intra-cranial bruit, and
in the only one on which a post-mortem was obtained an

L ¢ Arch. f, Ophth.,” xxxiii. 2, p. 225.
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early when the meningitis is at the base. In some cases,
especially of the former class, ophthalmoscopie changes are
entirely absent, and when present they attend the stage of
developed inflammation rather than the initial vascular
disturbance. They thus afford, as Manz and others have
pointed out, little support to the doctrine that the intra-
ocular ecirculation shares and reveals disturbances of the
encephalic vessels. If will be convenient to consider sepa-
rately the changes in the several forms of meningitis.

SimpLe MENINciTIs.—Acute simple meningitis of the
convexity is usually unaccompanied by ophthalmoscopic
changes; only when it has lasted for a considerable
time is mneuritis sometimes developed. In a case of
purulent meningitis, suppurative inflammation of the eye
(chemosis and post-mortem infiltration of the retina with
pus) was observed by Berthold,! but was probably coincident.
Leube 2 has recorded a case of purulent meningitis of the
convexity secondary to septiceemia in which there was
intense inflammation of the optie nerve in front of the
commissure. The only changes in the eye were distension

of the retinal veins and hemorrhages. I have seen well-

marked neuritis in a case of septic meningitis (post-
puerperal) with grave cerebral symptoms. The patient
recovered.

Chronic simple meningitis of the convexity, slight in
degree (such as that of which traces are often found in the
brains of drunkards), is also commonly unattended by any
optic change. The slight cedema and congestion of the
dise, sometimes seen in chronic aleoholism, is probably the
result of the toxemic condition rather than of the encephalic
change.

Simple meningitis of the base is rare, except in association
with tumour or some bone disease. Optic neuritis may oceur
by direct propagation, and in those cases in which the

disease is chronic, the visible changes in the disc may be

1« Apch, f. Ophth.,” Bd. xvii. 1874,
2 Dent, Arch, f. klin., Med.,” 1878, xxii, 263.
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inflammation is confined to the convexity of the brain, In
some cases of basal meningitis, also, changes are entirely
absent. Garlick,! of twenty-six cases carefully watched at
the Children’s Hospital, found the dises normal throughout
in five; distinet swelling was developed in about half the
whole number, increased redness only in one quarter, and
in a few others only distension of veins. In many of these
cases, however, the changes were slight, and their patho-
logical character was recognizable only by their development
under observation. It is probable, then, that considerable
changes are present in one-half the cases, and that in
two-thirds of the remainder slight alterations will be found,
if the discs are watched with care from day to day. The
occurrence of congestion and edema of the dise seems to be
especially related to the occurrence of inflammation, and the
formation of lymph, in the anterior part of the base, about
the chiasma and the optic nerves.

The degree of change is rarely great. The disc becomes
full-coloured, and its outlines hazy. Sometimes this and
distended veins constitute the only morbid appearance.
More often swelling, with undue striation, becomes visible
on direct examination, and the edges of the dise gradually
cease to be recognizable. The dise has sometimes a reddish-
grey aspect. In several recent cases 1 have noted that the
colour of the swollen papillee was much paler, especially on
examination by the indirect method, than in the early stage
of the acute neuritis of cerebral tumour; the aspect suggest-
ing the idea of a subsiding neuritis rather than one that is
commencing, and this in cases in which the neuritis was
quite recent. The neuritis rarely passes into a more intense
degree, perhaps because life is only prolonged sufficiently in
cases in which the inflammation is not intense. The veins
are often, though not always, over-distended from the first.
In Garlick’s observations their distension was especially
related to excess of subarachnoid fluid ; when the quantity of
this was normal, there was no distension of the sheath—a
fact of much importance. Occasionally white lines along

1 ¢t Med,-Chir. Trans,” 1879, p. 441.
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cular meningitis. Several such cases have been related by
Hutchinson.! Incipient atrophy was noted by Heinzel in
one case of long duration, and in two others he observed the
initial stage of consecutive atrophy. In some of the cases of
recovery from supposed tubercular meningitis with ophthal-
moscopic changes, the symptoms, it must be remembered,
may possibly have been due to a tubercular mass in the
brain. The symptoms of such a tumour sometimes resemble
closely those of tubercular meningitis, but much more
frequently pass away.

The neuritis which accompanies tubercular meningitis was
regarded by v. Graefe as affording the typical example of
descending neuritis, the inflammation passing directly from
the membranes to the optic nerves. With this my own
experience accords. In some cases the existence of inflam-
mation in the trunk of the nerve is obvions on naked-eye
examination. The nerve is swollen, softened, and reddened.
In most cases the descending neuritis may be demonstrated
by mieroscopical examination.

Besides the distension of the sheath, which sometimes, but
not always, coincides (and has been supposed to be the cause
of the neuritis), more pronounced lesions are often found
init. The sheath usually presents, under the microscope,
evidences of inflammation and exudation, which were found
by v. Ziemssen® to extend from the chiasma to the eye.
Moreover, Michel,? in a case in which there was a cloudy
halo around the papilla, found not only effusion into the
sheath, but numerous miliary tubercles in both the dural
sheath and pial tissue.

In a considerable number of cases the symptoms of menin-
gitis are distinet before the ocular changes are developed.
In such cases the ophthalmoscope corroborates rather than
assists the diagnosis. But in some cases the cerebral symp-
toms are latent or dubious, and in these the examination of
the eyes may afford very valuable help, and it is probable

1 ¢ Ophth, Hosp. Rep.,” v. 310 and ix. 124.
2 ¢ Jahrb, f. Ophthalmologie,” 1878, p. 242.
3 ¢ Peutsch. Archiv. f. klin, Med.,” xxxii. p. 439,
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accompanied by distension of the optic sheath with dark-
coloured fluid.

CerEBRO-SPINAL MENINGITIS,—In epidemic cerebro-spinal
meningitis, optic neuritis may occur, but is rare. Schirmer
found it in one only of twenty-seven cases examined. Von
Ziemssen! observed slight neuritis in one case, and in another
a pale fundus with broad and tortuous veins, narrow arteries,
and hemorrhages beside the dise; at a later period white
points appeared in the retina. Cyclitis and retinitis were
found by Oeller? Many of the retinal veins contained
thrombi and granular plugs ; no direct connection with the
intra-cranial process could be traced. A purulent irido-
choroiditis is the most frequent change in this disease.

In the sporadic (possibly rheumatic) form of cerebro-
spinal meningitis, optic neuritis may occur, and may lead to
atrophy. Thus Mr. E. Pope of Tring recently showed me
a lad who, after a severe wetting, had suffered from intense
headache, delirium, fever, and retraction of the head. Sight
failed ten days after the onset. The symptoms subsided at
the end of six weeks, but he remained blind, and when I
saw him, six months later, there was slight perception of
light in one eye only. The optic discs had all the appear-
ance of consecutive atrophy, the centres were filled in with
new tissue, the vessels narrowed, and the adjacent choroid
disturbed. Such a case, however, is perhaps to be separated
from most sporadic cases, since in these a conspicuous exciting
cause is seldom to be traced.

Travmaric MexinciTis often canses ophthalmoscopic
changes, of which an instance is shown in Pl IIL. 5, a
case in which fever, delirium, and convulsions succeeded a
tall on the head. The neuritis subsided with the symptoms.
These cases are considered in the section—* Injuries to the
Head.” The ophthalmoscopic changes are frequent and
are of the highest importance in the many cases in which
other symptoms are subjective only, and when the grave

1« Jahrb, f. Ophthalmologie,” 1878, p. 243.
2 ¢t pArch, f. Augenkrank.,” vol. viii. 1878, p. 357.
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] | muscles, sometimes with tenderness on pressing the eyeball
' ] ] back into the orbit. The symptoms have been ascribed to
! hemorrhage (v. Graefe) or inflammatory mischief (Bau-
% meister) at the back of the orbit. In the case illustrated,
i the cause was almost certainly *rheumatic” inflammatory
y j mischief, for the symptoms came on suddenly, with much
L

]

pain, after exposure to cold, in an intensely rheumatic
woman, who had previously had an attack of * rheumatic
paralysis of the facial nerve. The paralysis of the ocular
| - muscles passed away, but that of the optic nerve persisted,
4 and the dise slowly passed into atrophy without the least
/ sign of neuritis. In such a case it is probable that the nerve
{ suffered chiefly from pressure. A case of rapid but not
'

i

permanent failure of sight, accompanied with shooting pains
passing to the back of the head, in a woman who had had
facial paralysis, has been recorded by Nettleship.! There
was slight puffiness of the eyelids, but no tenderness on
pressing the eyeball back, and the ophthalmoscopic appear-
ances were normal.

In another case, probably of syphilitic mischief at the
back of the orbit, with intense pain in the eye, orbit,
and head, the inflammation descended to the eye, and
produced secondary papillitis, ending in atrophy. In this
case sight was lost, and the vision of the other eye also
became impaired. Hence it is probable that the inflamma-
tion extended from one optic merve to the other, probably
by the chiasma—a danger that makes energetic, prompt
treatment imperative.

A very similar state of secondary atrophy of the nerve
may result from a blow on the head,” or on the eye. Rapid
exophthalmos and the appearance of the lids may show that
haemorrhage has occurred into the orbit. These conditions
are considered in the section on “Injuries to the Head.”

In rare instances, hemorrhage has occurred apart from
injury, in sufficient quantity to cause prominence of the
eyeball and distension of the eyelids with bleod. Of two

L % Lancet,” 1881, i. p. 760.
2 Snell: ** Ophth. Rev.,” 1. 402.
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vessels has been observed, and has been ascribed to the
extension of inflammation to the tissue around the vessels,
or to their direct compression by the injury, or by effusion
of blood. Ophthalmoscopic signs of inflammation are not
common, except as a result of subsequent meningitis, but,
in one of my cases, cedema of the dise with retinal hemor-
rhages accompanied effusion of blood into the optie sheath.
If the injury to the nerve is in front of the place of entrance
of the central artery, the ophthalmoscopic appearances are
similar to those of embolism. When the injury to the nerve
is partial, the loss of sight may be incomplete, and in such
cases central scotomata and peripheral limitation of the field
have been observed. When sight is impaired by effusion
of blood into the sheath, the prognosis is said to be better
than when the nerve is injured. Occasionally signs of direct
injury to the eye have been observed in these cases, rupture
of the choroid or vitreal opacities.

Compression of the Brain may, it is said, be attended by
changes in the fundus oculi—distension of the retinal veins,
congestion and edema of the papilla. Such appearances are,
however, certainly rare. -

Traumatic Meningitis entails, very commonly, ophthal-
moscopie changes similar, for the most part, to those which
are found in tubercular meningitis. Meningitis often results
from fracture of the base of the skull, and may, like tuber-
cular meningitis, be attended with neuritis. An instance
of traumatic mischief with neuritis is afforded by the case
figured in Pl III. 5. The neuritis came on with mental
disturbance and convulsions, following, at an interval of a
week, a fall on the head. The change was slight in degree,
although very distinct, and passed away soon after the
cerebral symptoms ‘subsided, leaving no trace. When the
neuritis is more intense, blindness may result. Hock® has
deseribed the case of a child who had symptoms of menin-
gitis five months after a fall on the head. Optic nau;itis
( descending ™) was found with the ophthalmoscope, sight

1 ¢ Qogt. Jahrb. fiir Padiatrik,” vol. v. 1874, p. 1, ** Nagel's Jahrb. f.
Ophth.,” vol. v. p. 427,

/













e

[rre—

. . T —
= - - a
T

L
—

190 MEDICAT, OPHTHALMOSCOPY.

Steffen ! and by Erb,? loss of sight, commencing by a central
seotoma, and accompanied by slight neuritis, oecurred first in
the left eye, and, three weeks later, in the right. Sight
slowly returned, but three months later there was renewed
failure in both eyes with temporal, hemianopia, without
marked ophthalmoscopic changes. Two months later the
symptoms of a transverse dorsal myelitis came on.

Very significant also are two cases of coincident neuritis
and myelitis observed by Dr. Dreschfeld, of Manchester.
One was a man aged forty-one, who, simultaneously with
an attack of double optic mneuritis going on to complete
atrophy, and slight mental disturbance, presented. the
symptoms of acute myelitis, from which he died at the end
of a month. The necropsy revealed disseminated acute
inflammation of the spinal cord in the dorsal and lumbar
regions. The brain appeared healthy. The other case was
that of a woman, aged thirty-eight, who died from res-
piratory paralysis six weeks after the onset of symptoms of
acute myelitis. Soon after the paralysis came on, double
optic neuritis was found to exist. After death the brain
presented merely signs of congestion, but the upper part of
the spinal cord was softened.

It is probable that, in these cases, the optic neuritis and
myelitis were both the result of a common cause. The
coincidence of acute inflammation of the optic nerve and
spinal cord is of considerable interest in connection with
their frequent affection in chronic disease. It is probable,
however, that in some cases (Noyes, Steffen) the cause of the
neuritis was situated at or near the chiasma.

ScLER0sIs oF THE Corb.

POSTERIOR ECLEROSIS : LOCOMOTOR ATAXY.

Atrophy of the optic nerves is, as is well known, frequent
in locomotor ataxy. In what proportion of the cases it

1 #gitzungsbericht der Heidelberg Ophth. Gesellschaft,” 1879.
2 ¢ Archiv fiir Psychiatrie,” vol. x. p. 146.
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BRIGHT'S DISEASE. 215

The degenerative form (Pl IX. 2) is the most common. [t
commences usually without signs of inflammation, by the
appearance of small whitish spots on the substance of the
retina, sometimes near the optic merve entrance, sometimes
at a.distance. They are commonly at first soft-edged and
rounded, and as they wet larger become irregular. (rene-
rally, small very white spots, often punctiform or elongated,
make their appearance around the macula lutea, arranged
in a radiating manner, although frequently not forming a
complete circle. These are sometimes so minute as to be
only visible on careful direct examination ; sometimes they
are large and very conspicuous, and are often arranged
irregularly, end to end, so as to form radiating streaks,
beyond which dots may be scattered (Fig. 67). Often a
less intense and diffuse opacity is visible in tracts here and
there. Sometimes the larger spots coalesce into white areas,
which may surround the dise.

Fig. 67 FHE RETINAT CHANGES 1IN ALDUMINURIA,

A fan-shapeid group of white spots radiating from the macula lutea ; small

arteries ; slight papillitis.
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with the “compound granule cells.” Degeneration of
other retinal elements, round corpuscles, and vertical fibres
of Miiller may sometimes be found. The latter are gwollen
and contain minute oil globules (Fig. 70). When swollen
they have an undue refraction, and have heen said, rather
unnecessarily, to be “seclerosed.” It is to the position of
these that the stellate zone of spots around the maeula is
mainly due. The fibres here have a less vertical direction,
radiating from the fovea centralis, and the degeneration of
these fibres and the grouping by them of the degeneration
of other retinal elements produces the radiating group of
spots, most conspicuous near the margin of the fovea, where
the fibres become placed more closely together. The diffuse
opacity of the retina is in part due to cedema. The elements
of the nerve-fibre layer may be separated by clear spaces,
and similar spaces may form in the ganglion-cell layer, in
the molecular and even in the nuclear layers. In this con-
dition the ganglion cells often fall out of the section (Fig. 72).
The diffuse opacity is also partly due to an infiltration of
the retinal interspaces with a coagulable fluid, which, after
hardening processes, presents an appearance of interlacing
fibrillse with granules at their points of intersection. This
may occupy large areas, as in Fig. 68, especially in the

Fig, 72.—SECTION THROUGH THE RETINA, SOME DISTANCE FROM THE
Diso, IN A CASE OF ALBUMINURIC ReriNiTis, spowixe (EDEMA.

“The nerve-fibre layer (&) is normal, but in the nerve-cell layer (&) the gang-
lion-cells have fallen ont, owing to the formation of spaces round them
in consequence of the mdema. The other layers gshow a tendency to
dissociation of their constituents, and to the formation of spaces here
and there. (x 150.)
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Eales has remarked that constipation appears to increase
the tendency to their recurrence or relapse. Improvement
is often moted in the albuminuria of pregnancy, a form
very prone to lead to retinal changes, which commonly
improve or even disappear when the pregnancy is over.
The greatest improvement is obtained in the cases of slight
papillitis. Hwmmorrhages constantly disappear, and, if the
formation of fresh ones can be prevented, considerable
improvement in the retinal state may result. Hven the
degenerative changes may pass away, especially those which
depend on the presence of the granular bodies in the layer
of nerve fibres. Most of the white spots shown in PL X, 2
disappeared. The most persistent changes are those which
result from the degeneration (or sclerosis?) of the fibres of
Miiller. The white specks around the macula lutea, which
result from this cause, rarely disappear. Occasionally re-
missions in the retinal affection are observed, although the
kidney disease progresses. Thus in Litten’s case, referred
to on p. 209, there was repeated subsidence of the retinal
change, in spite of rapid progress of the renal affection.
There was not only resorption of extravasation, but also
disappearanceof white patches.

Diagnosis.—The recognition of the degenerative changes
in the retina is only a matter of difficulty when the changes
are slight and limited to the region of the macula. The
strong contraction of the pupil, when this part is examined,
very often renders the use of homatropine indispensable for
a thorough exploration.

The aspect of the degenerative form is most closely simu-
lated by the retinal degeneration which results from a neuro-
retinitis of wide extent (PL. VIIL 2). Ttis probable, indeed,
that the changes are, to a considerable extent, identical. The
damage to and between the radiating fibres around the
macula lutea may leave a stellate group of shining spots |
quite indistinguishable from those which oceur in renal disease,
and the diffuse white areas nearer the disc may also resemble
those seen in the latter form. If the patient have come
under observation during the acute period of the inflamma-
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cause for the defect is cataract, which is apt fo occur in
these cases. Occasionally, considerable amblyopia occurs
without ophthalmoscopic changes, probably due to the blood-
state and comparable to ureemic amaurosis, although pro-
bably the result of a different condition of blood.

Simple atrophy of the optic nerve has been observed in
some cases.

In a few cases a central scotoma for white and colours
has been observed, peripheral vision being normal. The
symptom thus closely resembles that which results from
tobacco, but in some of the cases this cause could be with
certainty excluded. Examples of this affection have been
recorded by Bresgen,! Samelsohn,? and by Nettleship and
Edmunds.? The latter, in one of their cases (in which the
loss was chiefly for red) found atrophy of nerve-fibres, with
inerease of nuclei and connective tissue, in a tract which,
at the back of the orbit, occupied the axis of the nerve, and
near the eye, the outer portion. They attribute the changes
in this case, however, to the fact that the patient was a
smoker.

Occasionally retinal changes are visible, first observed by
Fd. Jiger* and afterwards by Desmarres and Galezowski.
A careful study of them has been made by Leber,” by
James Anderson® and by Nettleship” (Fig. 74). They are
only seen when the disease 1s advanced. In such cases of
diabetes, albumen is often present in the urine as well as
sugar, but the occurrence of these retinal changes is not
related to the albuminuria, since they have been observed in
many cases in which not a trace of albumen was present.

The changes in the retina bear considerable resemblance
to those of albuminuria, and still greater resemblance to those
<oen in some cases of pernicious anemia, Hemorrhages

1 i Centralbl. fiir prakt. Aungenheilk.,” Feb, 1881, p. 33,
3 teQgnt. f. prakt. Augenh.,” 1852, p. 202.
3 & Trans, Ophthalmological Society, " yol. i p. 124,

4+ Beitriige zur Pathol. des Auges.” Wien, 1855, tal. xii.
s & Arch, £ Ophth.,” xxi. 306.

4 ¢ Ophth. Rev.,” vl 1.
7 #Trans. Ophth. Soe.,” vi. 331.
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are conspicuous in many of the cases, but may be entirely
absent, as in the case drawn in Fig. 74. They are often
situated behind the vessels, and are sometimes of considerable
size. They may exist alone or may lead to a secondary
parenchymatous retinitis. In one case, figured by Jager,
a condition of parenchymatous retinitis existed in the
posterior segment of the eyeball, with obscuration of the
dise, concealment of the veins in places, a few large whitish
spots, and a few striated hwemorrhages, the arteries being
unconcealed. White spots of degeneration are frequently
present, commonly of moderate size, scattered over the
fundus. They are situated in the deeper layers of the
retina. They differ from the patches of the albuminurie
retinitis in shape, having less tendency to assume a circular
form ; in eolour, having a more dingy shade of white: and
in grouping, the star round the macula being seldom
geen, although there is a tendency for the spots to be
arranged in the form of incomplete rings. Sometimes,
however, although rarely, there may be a perimacular circle
of spots, and this in ecases, as those deseribed by Noyes,

F16. 74.—OPHTHALMOSCOPIC APPEARANCE 1N A CASE OF
RETINITIS IN DIABETES, (Nettleship.)

The disc is free from swelling, Scattered about the fundus, especially in
}rn'llw.: spot region, are numerons ill-defined whitish patches (see text).
In this case there were no hemorrhages,










- e e
—

232 MEDICAL OPHTHALMOSCOPY.

symptoms, for instance, existed in a case recorded by Gross-
mann,! and the optic neuritis was thought to be due to the
diabetes, until other indications of a cerebral tumour de-
veloped. After death a fumour was found in the anterior
part of the base of the brain, and the fourth ventricle was
distended by a pseudo-membranous mass.

Diageres Insieibus.—In a very few cases of diabetes
insipidus, ophthalmoscopic changes have heen observed,
which have not, however, much analogy with those observed
in diabetes mellitus. Atrophy of one optie nerve was observed
by Layecock,? and double optie neuritis was present in a case
described by Van der Heyden.? The connection of these
changes is probably with the cause, rather than with the
condition, of polyuria. It must also be remembered that
the polyuria of contracted kidney is sometimes mistaken
for diabetes insipidus.

DISEASES OF THE CIRCULATORY SYSTEM.

Diseases oF THE HEART.

The veins and arteries of the retina participate in any
general changes in the circulation which result from diseases
of the valves and walls of the heart, although the changes
in them are commonly less marked than those in other
vessels. For this there are two reasons—(1) Their size is far
below that of the other vessels accessible to physical exami--
nation ; (2) the conditions of the intra-ocular tension keep
the eirculation more uniform in the eye than in other parts.

The over-filling of the venous system, from over-distension
and dilatation of the right heart, consequent on congenital
disease of the pulmonary orifice, on emphysema, and other
causes of pulmonary obstruction, and on disease of the
mitral orifice, may be revealed by an over-distension of the
retinal veins, the chief trunks being large, and the smaller

¢ Berl. Klin. Wochenschrift,” 1879, p. 138.
2 ¢ Tancet," 1875, il 242. 3 ¢ Leyden Thesis,” 1875.
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the conditions which obtain in the larger arteries pass on,
s0 to speak, into the smaller vessels, and even overcome the
regulating influences of the eye (see p. 20). In one case
described, the existence of the walvular lesion was firet
suspected from this pulsation.

For the above-mentioned reasons, neither simple dilatation
nor simple hypertrophy of the left side of the heart usually
affects the size of, or circulation within, the retinal vessels,
Dilatation only acts when it involves the right side of the
heart in an extreme degree, and then may cause some venous
congestion. But hypertrophy, when its cause is such as per-
mits it to act on the smaller vessels, may produce, although
rarvely, retinal heemorrhages. It is doubtful whether it is
capable of doing this unless rupture be permitted by vascular
degeneration. The hsemorrhages which result may lead to
degenerative white spots, which may persist after the dis-
appearance of the effused blood.

Thrombosis of the central vein occurs in rare cases of
heart disease, mitral and aortic (see p. 30).

Embolism of the central artery of the retina is an occasional
consequence of valvular disease of the heart, and is probably
the most common cause of amaurosis associated with cardiac

disease—a coincidence which was first noted by Seidl and

Kanka in 1846.! Its occurrence is governed by the same
conditions as those which determine it elsewhere. It is most
common in mitral disease, especially, like cerebral embolism,
in mitral constriction. Its signs have been already deseribed
(p. 33).

Transient failure of sight without ophthalmoscopic changes
is common in heart disease, and may be unilateral and con-
siderable. To the latter form attention has been lately called
by Nettleship.” _

Malignant Endocarditis—In the rare form of “ulcerative
endocarditis”’ attended with fever and pywmmic symptoms
(which Litten better designates “ malignant endonarditjia =,
—the * diphtheritic endocarditis” of some German writers,

1 Canstatt's ¢ Jahresb.,” 1848, iii. 115.
2 ‘vt British Medical Journal,” Jan. 14, 187,
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cases, and one effect of loss of blood may be upon the retinal
elements themselves. The shock to the mervous structures
from the anwemia may, in some cases, cause transient loss of
function, of sudden or slow onset, and recovery takes place
without ophthalmoscopic changes. In other cases no recovery
may take place, and atrophy supervenes. In some cases the
damage to the nutrition of the retina may lead to a primary
inflammation on the restoration of the blood-supply, variable
in degree, sometimes slight and general, sometimes most
intense in the papilla, where inflammation occasionally occurs
in chlorosis.

Tt is probable that more light will be thrown on the
pathology of this mysterious accident when physicians are
more generally aware of the ocular symptoms which may
accompany hemorrhage, and use the ophthalmoscope in all
cases in which the phenomena are likely to occur, since only
too many of such cases afford opportunity for post-mortem
investigation.

Sivpre CHRONIC A¥EMIA.—CHLOROSIS.

The colour of the fundus is pale in proportion to the
anmmia, but the physiological variations in the tin{ of the
choroid and of the dise prevent the tint of the fundus from
affording any absolute indication. In extreme cases the
choroidal pallor may, however, be striking, as it was in a
girl with chlorosis, lately under my care, in whom the red
corpuscles were only 26 per cent. of the normal.

The retinal vessels often present distinct characters. The
veins are especially pale, often only a little darker than
the arteries. When the choroidal pigment is abundant it
may be noted that its influence on the apparent tint of the
veins is greater than in health; they undergo a greater
change of tint in passing from the dark choroid on to the pale
disc. 'The veins are also often broad, probably in consequence
of the defective distension and consequent flattening in their
atonic state by the intra-ocular pressure (see P. 10). The
veflection from them varies, commonly being broad, no doubt













‘ o 1 3
2406 MEDICAL OPHTHALMOSCOPY,

of the other retinal changes, as in the case of a boy described
by Stephen Mackenzie.!

The hemorrhages are in many cases quickly absorbed,
lasting only a few weeks. They cause no disturbance of
vision except when located in or near the macula lutea. It
is probable that when the actual diminution of the blood
corpuscles is ascertained in these cases, a relation may be
traced between a certain degree of diminution and the oceur-
rence of these heemorrhages. In one case the hemorrhages
appeared when the corpuscles fell to 27 per cent. of the
normal, and increased with the progressive fall of the cor-
puscles, which before death were only 12 per cent., and the
hzemoglobin 8 or 9 per cent. of the normal.”

Scorbutic Anemia.—A form of angemia which may be thus
distinguished, appears to be a distinct variety of pernicious
angmia. 1t is characterized by the same progressive pallor
and systemic effects of the deficiency of blood corpuscles, but
differs in the occurrence of an affection of the gums resem-
bling that met with in scurvy, and in extravasations into the
skin. There may also be other cutaneous rashes, such as are
met with in cachectic conditions. Hemorrhages may oceur
into the retina just as in the ordinary form of pernicious
anmmia. It appears not to be in any degree due to deficiency
in vegetable food, but to be occasionally produced by absti-
nence from meat.

An example of this form was described to the Ophthal-
mological Society by Dr. Stephen Mackenzie? The patient
was a lad, aged eighteen, who had had syphilis, but no cause
for the blood-disease could be traced. The symptoms were
swelling of the gums, enlargement of the glands beneath the
jaw, petechial hwemorrhages in the skin, heemorrhage from the
gums, and profound anemia. Vomiting preceded death. In
the retina were abundant fusiform hemorrhages, gradually
increasing in number until there were twenty or thirty in
each retina, some as large as the papilla. Ultimately general

1 ¢ Lancet,” Dec, 7, 1878, :
2 g, Mackenzie : ** Trans. Ophth. Soe.,” vol. i. p. 48.

¥ Ibid., p. 6L
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orange-yellow, but if there be much choroidal pigment the
tint may be little changed.

The retinal veins appear broad
and very pale.

This apparent increase in width is sometimes
very great (Kig. 76), and is probably due to atony and flat-
tening rather than to passive distension. They are often very
tortuous. Their central reflection may at first be broad and
indistinet ; ultimately, in the large tortuous vessels, a very
narrow, almost white, reflection appears. The retinal arteries
are orange rather than red, and in extreme cases they are
small.

Besides these appearances, there are, in a considerable
number of cases, actual changes in the retina. These vary
greatly in different cases, and rarely present the appearance
described by their discoverer, Liebreich, as *leuksmic
retinmitis.”” ‘They are almost confined to the splenic variety,
and are usually double, one eye being often more affected
than the other.

3

|
| Fig., 76.—BroAD RETI¥AL VEINs AND NARROW ARTERIES.
| From a case of leucoeythmemia.
J 1 Lebeor: * Gracfe and Saemisch’s Handbueh," vol. v, p. 600.
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blood, and they have been regarded as lymphoid growths
such as occur in other organs. In rare cases, actual growths
of some size have been met with, but it is doubtful whether
the smaller spots are of this nature. It is common for
the pale corpuscles to be aggregated in the middle of an
extravasation. In some cases the white spots are due to
degeneration of the retinal elements. The capillaries are
full of white corpuscles, and it seems more probable that
these spots arise by the escape of the corpuscles by diapedesis
or by rupture. In one case Saemisch found an irregular
thickening of the inner granule layer, in some places extend-
ing into the ganglion-cell layer. He attributes the thicken-
ing to escaped leucocytes, which are indistinguishable from
the corpuscles of the granule layer. Poncet has found a
similar infiltration extending, not only into all the layers
of the retina, but also into the substance of the optic nerve.
Swelling of the nerve-fibres was the cause of small white
spots in a case deseribed by Deutschmann.! The capillaries
of the retina may be dilated and varicose, such as are shown
(from a case of diabetes) in Fig. 752 The lymphatic
sheaths of the vessels may be filled with white blood
corpuscles.

Occasionally a diffuse opacity of the retina is met with,
said by Roth to be due to a thickening of the vertical fibres
of the retina, but probably sometimes due to mdema—of the
ganglion-cell layer in the case deseribed by Deutschmann,!
of both ganglion-cell and nerve-fibre layers in a case examined
by Oeller,” in which both these layers were twice the normal
thickness. When considerable it is in part due to a diffuse
infiltration of leucocytes, as deseribed by Poncet and Oeller.
This opacity, with some swelling and great tortuosity of the
veins, was the chief appearance in one case under my own
observation. The patient was a woman, aged thirty-six,
in University College Hospital, under the care of Dr.
Wilson Fox. Both eyes were affected in a similar manner.

1 ¢« KL Monatsbl, fiir Augenheilk.,” 1887, p. 231.
2 Such eapillaries are figured by Poncet, “« Atlas,” pl. 66.
3 Arch, f. Ophth.,” xxiv. 1878, pt. iii. 241,
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one attack of ague on his way home from India, and a severe
paroxysm immediately after his arrival. The attacks recurred
daily for a fortnight, when he came under treatment, and
numerous retinal hemorrhages were found, most numerous
near the dise, chiefly along the course of the larger vessels,
especially arteries, which they in places obscured (Fig. 80).
Sprinkled about the fundus, and most numerous near the
disc, were many small round bright spots, resembling pin-
holes pricked in a piece of paper held up against the light.

Fis. 80.—ReTisAL HEMORREAGES 1% AGUE (MACKENZIE).

The retinal vessels were of normal size, and their sheaths did
not appear thickened. These h@morrhages were carefully
observed day by day, and were seen to fade away gradually ;
and, as each died away, it left, to mark its former situation,
one of the shiny white spots of which mention has been
made above. There was no albuminuria or other symptom
of Bright’s disease. The spleen was large. The blood at
first contained much pigment, but after the first few days no
more could be found,
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In two cases, at the Seamen's Hospital—a man, aged
twenty-nine, with quotidian ‘ague, and another, aged eighteen,
with tertian ague—hsemorrhages were found ; in the former
case, numerous, large, and superficial, leaving white patches,
One was paler in the centre than in the periphery (Fig. 81).
They quickly disappeared. Neither of these patients had
melanemia. In several cases subsequently examined, no
heemorrhages were found. 2

Hemorrhagic retinitis has also been met with by von

Fie. 81.—Rerivarn HEMORRHAGES IN AGUE (MACKENZIE).

Kries.! One patient, who had suffered from ague for a week
only, had an extensive hemorrhage into the vitreous. The
intermission had been arrested by quinine, and the first
freedom on the day of periodical recurrence was accompanied
by the heemorrhage.

Poncet observed, in Algeria, besides hemorrhages, peri-
papillary cedema and even considerable neuro-retinitis, e
also found, in the retinal and choroidal vessels, large cells

Arch. f. Ophth.,” vol. xxiv. pt. 1, p. 158.
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after death. From these facts we may conclude that,
although simple heemorrhages usnally arise independently of
embolism, they may sometimes be due io the plugging of
vessels. In conmection with the remark, that adjacent in-
flammation is often not excited, it may be noted that of six
cases with endocarditis observed by Litten, in only three did
the cardine change present the aspect of malignant ulcerating
endocarditis; in the other three the valves presented omly
innocent-looking vegetations. It is probable that the endo-
carditis varies in its degree of septic character in different

Fie, 83, —Rerixan HaMonrRHAGES 1% A CasE oF AcuTE TLCERATIVE
Expocanpiris AND CHOREA.

The rounded hwemorrhage at the lower part of the figure has a white centre.

cases of blood poisoning. In several cases of pymmia similar
hsemorrhages have been noted on the mucous membrane of
the conjunctiva or mouth (Litten, Leube).

From the fact that the retinal hemorrhages usually pre-
cede death by a few days only, they afford important and
very grave prognostic information. Now and then they are
useful also in diagnosis, since they are apparently not found
in acute specific disenses, even in those severe cases in which
cutaneous hemorrhages ave present. Litten mentions two
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—reduced, The uniform red tint is as conspicuous as by the indirect
method, The sclerotic ring is visible on the left (temporal) side, but
nowhere else is the boundary of the dise recognizable. The large
size of the veins is very conspicuous, and there is white tissue about
the vessels, arteries especially, in the centre of the dise, very con-
spicnons against the red surface.

The left disc presented nearly, but not quite, the same appearance,
and after a few weeks its congestion lessened much more than that
of the right.

Fras, 8 & 4.— Commencing optic newritis ; * congestion with wdema ;"
probable cerebral syphiloma.  Left eye.

The patient, aged twenty-five, had had a hard chanecre at twenty ;
subsequently eranial nodes ; an attack of right hemiplegia at twenty-
three, and headache and convulsions for six months, Right optie
dise full coloured, but otherwise normal. The appearance of the
left is shown in the figures.

F16. 3.—Appearance on an indirect evamination., The edge of the
disc is fairly distinet, but its surface is uniformly red—a deeper and
more carmine red than the adjacent choroid. Around it is a pale
halo, and this can be traced nupwards and downwards along the course
of the larger vessels, in the situation in which the nerve fibres are
most numerons. The retinal vessels are of nearly normal size, clear
to their emergence in the middle of the dise. (The arteries in the
figure are rather too small.)

Fia. 4.—Appearance of the same disc on evamination by the direet
method (reduced). The edge of the dise can nowhere be seen; the
pale halo is seen as a striated, reddish-grey, slightly prominent
opacity, completely veiling all behind it. The increased redness in
the centre is the only indication of the position of the optic dise.
The opacity ceases abruptly, except above and below, where a fine
striation accompanies the vessels—the pale reflection recognized in
the inverted image. The veins are a little larger than normal ; they
curve down the sides of the swelling, but the prominence being
slight, the change of plane causes only a slight diminution of the
central reflection. The edge of the swelling is steepest on the tem-
poral side (to the right), and there a small vein forms a CONSPicuons
curve down the side.

Vision 1. TField and colour-vision normal,

Tras, 5 & 6.—Optic neuritis. Right optic disc of a patient suffering
probably from a cerebral tumour, causing fits beginning tn the right side
of the face. Man aged thirty.

Fr6. 5 represents the papille as seen by the indirect method. The
outlines of the dise ecanmot be seen; its position is occupied by a
roundish prominent swelling, the centre of which is red, the outer

part pale, and the sloping side greyish. The veins present con-.

spicuous curves as they course down the sides of the swelling. They
cannot be traced to the middle of the swelling, their terminations
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tations. The last one is globular, and appears at first sight to
terminate the vessel, but closer inspection reveals a narrow white
band passing from it, which farther on broadens, and gives origin
to a branch of an artery of normal appearance, lere and there in
the retina are small collections of pigment., Vision : counts fingers
omnly,

Fra. 2.—Embolism of the central artery of the retina, occurving
simultaneously with an embolism of the middle cevebral artevy.  Left
eye, mdirect tmage. Man aged thirty.

The drawing was made about a fortnight after the oceurrence
of the embolism. The dise (previously veiled by opacity) is clear
and pale (not quite pale enough in the figure), the peripheral part
almost, but not quite so clear as the central cup. lts edges are
sharp. The veins have a normal size and course. Several of them,
however, disappear at the edge of the dise. The arteries are filiform
on the dise and for some distance beyond. Some remain, as far as
they can be seen, narrow (even to the periphery of the retina);
others become wider at a distance from the dise which varies in the
case of different branches. From the upper part of the disc a white
opacity extends a short distance on to the retina. A similar but
narrower white area extends from the lower part of the dise, being
evidently situated behind the level of an artery it gradually widens
and becomes less intense, and is continuous with a mottled opacity
which occupies the region of the macula, and is the remnant of a
large white area which at first oceupied this region. A branch of
an artery which courses across the upper part of this area is evi-
dently dilated, and the minute branches which come from it are
abnormally distinet. Vision 0.

For the microscopical appearance of the embolus in the retinal
artery, see Fig. 4, p. 56.

Trc. 8.— Partial embolism of the central artery of < the retina,  fight
eye, direct Tmage. Womean aged twenty.

The dise is clear ; the central cup and selerotic ring distinet. The
veins are of normal course and character. Une division of the central
artery, comprising the branches which course downwards and to the
right (in the figure), is perfectly normal.  The branches of the other
division emerge from the upper part of the dise. Of these, two
which pass upwards and outwards (to the left) are completely
obliterated, visible only for a short distance as white threads. Two
others which pass upwards are very narrow, but the central reflection
can just be distingnished. Une of them is accompanied for a short
distance by fine white lines along its =ides. Both 1'1:5:21-]5, some
distance from the dise, become wider and resume their normal
appearance ; a branch of one which passes to the right remains
fliform throughout. No changes visible in the neighbourhood of
the macula. Vision: the field presented a defect :‘:-rrvﬁpnudmc_{
to the area supplied by the obstructed vessels. (See Fig. 5, p. 39.)
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Atrophy of optic nerve, treatment, 131 | DBones, cranial, thickening, 180

in aleoholism, 273 Brain, abscess of, 155
in cerebral heemorrhage, 146 | anwmia of, 139
softening, 1560, 153 | compression of, 186
tumour, 166 diseases of, 157
cerebro-spinal meningitis, 178 hydatid disease of, 167
chronic alcoholism, 278 hyperemia of, 138
hydrocephalus, 169 inflammation of, 140
diabetes mellitns, 2328 injuries to, 184
insipidus, 232 softening of, 140
diphtheria, 280 : (See ** Softening.")
erysipelas, 288 tumours of, 156
gastro-intestinal disorders, 255 Bright's disease, 208
general paralysis, 205 | arteries in, 12, 208
hydrocephalus, 169 [ optic nenritis in, 98, 217
hysteria, 204 l retinal changes in, 212
injuries to the head, 184 (See ** Retinitis.”)
insular selerosis, 196 Bronchitis, 254
labio-glossal paralysis, 168 putrid, 294
lateral sclerosis, 195 | Bulbar paralysis, 168
lead poisoning, 270 I
locomotor ataxy, 190 Capillaries, retinal, aneurisms of, 17
anatomical characters, 193 in Bright's disease, 211
symptoms, 193 | in diabetes, 230
loss of blood, 239 ' varicose, 17
malarial fevers, 287 Capillary pulsation, 20
neuralgia, 200 Carbon, bisulphide of, poisoning by, 278
searlet fever, 283 Cavernous sinns, thrombosis in, 154
small-pox, 284 pressure on, 79
gyphilis, 264 Cerebellum, abscess of, 156
tobaceo poisoning, 277 Cerebral an®mia, 139
tubercular meningitis, 175 circulation, relation of retinal to,
typhoid fever, 280 18, 137
typhus fever, 278 congestion, 138
Atropine, use and dangers of, 2 I hemorrhage, 142
Axial neuritis, 123 softening, 146
in diabetes, 228 from atheroma, 152
spinal disease, 125 L embolism, 146
syphilitic disease, 150
Bed, examination of patients in, 3 (See also °° Brain.™)

Corebritis, chronic, 140

Chiasma, optic, effects of pressure on, 72
a cause of atrophy, 114

Chlorosis, 242

Choked disc, 48, 79, 89

Cholera, 23, 291

Chorea, 198

Choroid, morbid states of, 135

Bisulphide of carbon, poisoning by, 278
Blind spot, in nenritis, 70
Blood, diseases of the, 236
loss of, effect on retinal vessels, 19
amanrosis from, 287
Bones, cranial, diseases of, 179
caries, 179
necrogis, 187
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Field of vision, in tobacco poisoning, 276
for colours, 120

Films ovor vessels, 6

Foramen, optic, narrowing of, 180

Funduns, how to sketeh, 200

General lh[l,rﬂ]}'.li;.'-i. of the insane, 205
Glancoma, hmmorrhagie, in albumi-
nuria, 223
in diabetes, 230
lencocythemia, 252
neuralgia, 201
(:lioma, mistaken for cerebral hemor-
rhage, 145
for softening, 149
Goitre, exophthalmic, 198
Gont, 267
Growths in the brain, 156
in the eye, 156
(See also ** Tumours.”)

Hematoma of dura mater, 177
Hemorrhage, general, 236
cerebral, 142
indication of, how transmitted,
152
in optic nerve, 50
into optic nerve-sheath, 145
meningeal, 145
retinal, 25
symptoms, 27
causes, 28
in agne, 284
Bright's disease, 211
bronchitis, 254
cerebral hamorrhage, 142
softening, 148
endocarditis, 244
gout, 267
lencocythemia, 249
malarial fevers, 254
meningeal hemorrhage, 145
meningitis, purulent, 172
tubercular, 175
pernicious anemia, 245
]'I'l_'l,]'Pllrﬂ., 253
optic neuritis, 52
seurvy, 254

OPH ITHA LAMOSCOPY .

Hemorrhage, retinal, in septicemia, 284
into vitreous in Bright's disease,
. 223
i Hiemorrhagic pachymeningitis, 177
Haller, circle of, 41
Head, injuries to, 183
Heart, dizeases of, 232
Heatstroke, 188
Hemianmsthesia in lead poisoning, 269
Hemianopia from cerebral disease, 72
pressure on chiasma, 72
state of optic nerve in, 114
Hemi-neuritis, 50
Hernia cerebri, 187
Hydatid cysts in brain, 167
Hydrocephalus, chronie, 170
atrophy in, 169
Hypersemia of retinal vessels, 24
Hypermetropia, neuritis in, 99
recognition of, 3
Hysteria, 204
Hystero-epilepsy, 204

Injuries to head, 183

to spine, 197
Insane, general paralysis of, 206
Insanity, 204

| Insolatien, 138, 158

Ischmmia, retinal, 22
Jaundice, 255

Kidneys, diseases of, 208
Knee-jerk, absence with optic nerve
atrophy, 192

Labio-glossal paralysis, 168
Lardaceous kidney, retinitis with, 212
Lead-poisoning, 269
Leuncocythemia, 247

retinal veins in, 11, 248
Locomotor ataxy, 190
Lungs, diseases of, 254

Malarial fevers, 254

Mania, 207

Measles, 282

Melancholia, 208

| Meninges, hemorrhage into, 145
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Neuritis, retro-ocular, 93
axial, 94
(Sex *° Axial.'")
from orbital disease, 115
Nenro-retinitis,
(See ** Neuritis.")
Nose, disenses of, 187

(Kdema of optic papilla, 46
in tubercular meningitis, 174
of retina in Bright's disease, 220
in aleoholism, 274
in lencocythemia, 250
Opaque nerve fibres, 5
Ophthalmia, py®mie, 202
Ophthalmic artery, thrombosis in, 32,
154
Ophthalmoscope, use of, in medicine, 1
Ophthalmoscopy, medical, objects, 1
Orbit, diseases of, 180
hemorrhage into, 182
inflammation, 180
injuries, 185
tumonrs, 183

Pachymeningitis, hemorrhagie, 177
Pallor of optic disc in anwemia, 242

in atrophy, 103
Papilla, optic, 42

estimation of prominence, 85

(See ** Nerve, optic.”)
Papillitis, 43, 48
(See also ** Neuritis.”)

(See ¢ Atrophy, consecutive.”)
Papillitic atrophy, 55, 108
Paralysis, general, of the insane, 205
Parotitis, 280
Perineuritis, 51

retro-ocular, 94
Perivascular changes in retina, 15

in Bright's disease, 211
Pernicions anmemia, 244
Phlegmasia dolens, 236
Phthisis, 254
Plethora, 236
Plumbism, 269
Pregnancy, affections of sight in, 206
E'n-;murc, intra-cranial, relation to optic

nenritis, 83

OPHTHATLMOSCOPY.

P'ressure,  intra-ocular,
cireulation, 18
on apparent size of vessels, 11
Pulsation of retinal vessels—
urlirl'iﬂfr 18
in exophthalmic goitre, 198
nenritis, 50
i‘:apﬂlm"\', i)
veins, 20
rhythmical, 22
Purpura, 253
Pywemia, 291

influgnce on

uinine poisoning, 277

Reflex theory of optic neuritis, 81, 41
Refraction, estimation of, 3
Relapsing fever, 281
Retina, affection in neuritis, 56
tubercular meningitis, 173, 175
aneurisms in, 14
detachment of, in Bright's disease,
222
growths in, 132
hemorrhage in, 25
morbid states of, 132
vessels of, 7
(See ** Vessels.)
white spots in, 133
Retinitis, albuminurie, 212
anatomical changes, 219
complications, 222
course, 223
degenerative form, 215
diagnosis, 224
forms, 214
hamorrhagic, 216
inflammatory, 216
neuritie, 217
pathology, 222
prognosis, 227
symptoms, 221
treatment, 227
diabetic, 229
from loss of blood, 230
hemorrhagic, 28
leucocy thamic, 248
pigmentosa, 135, 266
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